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To the Right Honourable 
Sir William T arner Kt. 


Lokh MAyoR of the City 


«00 
LOND O N: 


aſhjp ina double 
oo be RY only as a 
Private Citizen, but 
hell as 2 Publick Officer 
My under . your Cogni- 
it my Duty ( not on- 
ly with the general Voice and Plaudit 
of the City, but in ſome more publick 
way ) to render to your Lordſhip 
moſt humble and hearty Thanks for 
your aſſiduate and ingigee In- 
 duftry, which, by the Bleſſing of Al- 


mighty God, hath in ſo great and un- 
expeed meaſure not only reſtored our 
AT ' Rvuinons 


Ruinons City to its former Condition, (i 
but hath raiſed it to a far more excel- i! 
lent Glory and Beant $4 than ever it had, WAG 
or. was like to have, before. As we («ll 
muſt all acknowledge, That our Merci- 
| ful Ged hath printipally and primarily _ 
| brought this Cool out of Evil, ſo we 
wo alſo conſeſs, That your Lordſhip's 
[i onour hath been herein a prudent Jo» , » 
ſeph under our Royal Sovercign, and a _ + 
diligent Nchemiah 72 the- repairing of 
our Hieruſalem ; and, That the Work \.. 
hath exceedingly proſpered in your _..... 
bands. | Tr 
And now, my Lord, ' though I want 
Means and Skill to {further ſo goodaWork . 
as I would ; jet I want not a Mind to do | 
what I can: And therefore I have been 
perhaps ſomewhat too) forward to 
_ publiſh This, and ſome other Books of 
this nature. But if your Honour will 
pleaſe to caſt a favonrable Eye apon it , © © 
I doubt not but this little Manual will 
NO  Þ Wing ma | 
 Artificers employed in Building and 
 Beautifging the City; and likewiſe to 
# , all itt: 
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all Navieators and Seamen, who are 
entruſted with the Shipping and Mer- 
chandize tb þ wherein the = 
Riches, Streneth, and Glory, n0t only 
of the 4 ity, but of the whole Kingdom 
aoth conſiſt. 
The Advancement whereof, as it *# 
Jour Lordſhips preje eſe nt Care, ſo it ſhall 
be my daily and earneſt Pray er , That 
(204 wonld continue to bieſe. your La- 
bours herein; and, That you may live 
to ſee this Work br oneht to perfection, 


' tothe Honour of your Lordſhip, the Glo. 


ry of the City, the Crown and Dignity 
of our Gracious Sovereien, and the Wel- 
fare of the whole Kingdow. So cra- 


ving your Lordſhips pardon or my 
boldneſs, [ reſt, my 


Your Honours moſt humble 


Servant and Officer, 
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THE 


EXPLICATION 
Of the following 


T ables of Logarithmes. 


IN this little Book, which I intend 
SJ ER only for a Manual or Pocket-Book, 
IT VP 1 ſhall not trouble you with the 
manner of Conſirucion ot theſe 
Tablcs of Logarithmes 3 but ſhall only hiſt 
give you ſome bricf general Rules for the bet- 
ter under{tanding of the Tables,and the man- | 
ner of uling them 3 and then give you ſome 
uſctul and neccflary Propoſitions in Arith- 
wetick, Geometry, Aſtronomy, Geography, 
Navigation,Dialling,Gauging.and other Ma- 
thematical Arts, which may be of daily uſe, 


\ 
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and are molt calily performed by theſe Tables, 
b CHAP. I. = 
| To find the Logarithme of any Number 
po under 1CO. 

I . Begin with the Table of Logarithmes for 

Numbers, though laſt placed; and the 
Nature of theſe Logarithme Numbers is ſuch, 
that Jet the Number be never ſo ſmall, or 
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number of Places or Figures: Now ſome 
make them to 11 Places or Figures, as 
Mr. Briggs > ſome to cight Places, as Mr; Guy- 
ter ind Mr. Norwood and fome to 7 Places, as 
Mr. IVingate and Mr. Wing 3 and according» 
ly I have titted theſe Fables to 7 Places: And 
in the firſt, Page of the Tabſlc you ſhall find 


every Logarithme plajuly let down tots pro- 


per Numbcr, from one to an hundred, atter 

this manner. 

* The Loparithme of 1 #s 0. 000050, 
The Logarithme of 2 us 0,301030 
The Logarithme of 1015s 1, 0 0000, 
Tye Logarithme, of 20 is 1,301: 30 

And fo for all the reſt to 100. | 


The Logarithme whereof is 2, 000000. 


Now in theſe Logarithme Numbers you 
muſt take notice that each Logarithine 1s di-. 
vided into (WO Parts 3 the one 15 the Chara-» 


Genital Fignre, which is the brit Figure 
thereof, and only ſhews of how many Fi- 
gures or Places the Number {ignited thereby 


% 


doth conſiſt: ' the *other fix Figures ſhew. 


wore cxactly the juſt Number ligniticd by the 


Logarithme. 


Thus all Numbers from x to 10 have for. 


| - | p ſe Wo | 5 * X # ; a4 
great, yet the Logarithmac mult have the like | 
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their CharaQeriltic a Cypher,thus.o,cooooo; 
and all Nambers from 10 to 1006 have for 


_ their CharaQteriliick a Figure of one, thus, 


their. Logarithmes are ſet down in the next 


fore them, as I ſhewed before, Thus, 


ables of Logarithmes. 35 
1,0000053 and all Numbers from 100 to 
1009 have for their Charaderiſtick a Figure 
of 2 thus, 2,0000c0 and all Numbers from 
1000 to 10000 a Figure of 3,thus, 3, 000000 
and all 'from 10000 to 100000 have for their 
Charadteriltick a Figure of 4,thus 4,000000, 
And ſo if you procced further, the CharaGe- 
rijtical Figure is always one leſs than the 
Places or Figures of the Number. 
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> CHAP, BL: 
To find the Logarithme of any Number 
from 100 to I000. 


LL Numbers from 100 to 1090 are ſet. 
\. down ſucceſſively in the Table follow- 
ing, in the Margin of the ſeveral Leaves, and- 


Columnuſiby them,which Column is mark- | 
ed at the topthus | o]; only you muſt put }F 
their CharaCteriflical Figure, which is 2, be= 


The Loparithme of 100 3s 2,000000 n 
1be Loggritbme of 101 is 2,004321 
The Logarithme of 102 is 2,008600 

The Logarithme nf 110 25 2,041 393 
The Logarithme of 120 is 2,07918$1 

And fo tor any Number to 1000 fuccel- 


lively in this hr{t Column tothe end of the 
Table, | ; $850 
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To find the Logarithme of any Number 
from 1000 fo T0000. 


Ere you mult obſerve, That the Table is 
divided into 10 large Columns, five 
on the one fide of the Book, and hve on the 
other; alſoeach of the Numbers in the Mar- 
gin are {uppoled to be increaſed by 103 and 
the Figurcs 01 234567 89, which arc 
ſet at the head of each Column, 'are to be put 
to the Figures in the Margin, to make them a 
place moxc, and ſoarc ro be read after this 
manner. | 


Es os WT 

199 4000 1001 ICO2 1003 1Cos 
And to. the Logarithmes of 'thole Numbers 
ſtand inthe ſ{cveral Columns under them ; 
only you muſt prefix the CharaQteriftical Fi- 
 gureof 3 bclore them. Thus, 
& The Logarithme of 1000 is 3, 000000 
| 


The Logarithme of 1001 # 3,0004.3 4 


' The Logarithme of 1002#4 3, 000863 


.} And fo read along that Line to 1010, for 
: Which you mult come back agar to the Mar- 
\t ginof thenext Line, and there the Number 


Tamns to be divided into 10 parts, and for 


i3101, to which adding the Cypher or Fi- 

pures at the top of the Columns, they will 
make 1010, 1011, 1012, 1013, Oc to 1020) 
and their Logarithmes axe in the next Line, 


VIE | 

1010 33004321 | 1015 3,006466 
1011 3,004751 | | 1016 3006894. 
1012 3005180 IO17 3,007a21 
1013 3z00560g | '| 1018 3,007748 
1014 3,006038 | IcIg 3,008174 


And thus you may find the Logarithme of 
any Number under 10009 plainly expreſſed 
in this Table, which after a little uſe will be 
as familiar, as it cach Number were joyned 
to its Logarithme, as theyare in the larger 


"Tables of Mr. Brige, Mr. Gellibrand, Nor» 
wood, Oc. _—_— 


CHAP. Iy, 


To find the Logarithme of any Number 


from 10000 to 00000. 


CA divided into 10 parts, fo now you 
muſt ſuppoſe cach of theſe in the ſeveral Co- 


the better pe 
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rformiug of this, the Differ 
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ces between the Logarithimes in cach Column 
are ſet down in the Margin on the right 
hand; - which Lifference being divided in- 
to 10 equal parts, will make the proporti- 
onal Logarithmes for the Intermedial Num- 
bers, to which you muſt prefix the proper 


CharaQeriftick, which is 4; ſo have you the 


Logarithme compleat. 

Thus the Log. of 1000 bting 3, coo000 
And the Top. of 1001 being 3, 000434. 
The differnice between them is 434 


make tbe Logarithmes of thoſe intermedial 
Number to 5 places, thus. 

TO900 4,000000 | -| T0005 4,C00217 
TOO00T 4,000043 { | 10COG 4,000260 
1c002 4,000087 | | 10007 4,000304, 
10903 4,00013 | 10008 4,000347 
TOOO4 4,000174 | | ICOO0g 4,000390 
But in tinding out any of thele interme- 
dial Logarithmes, you need not write them 
over all, but multiply the Difterencc by your 


mtermedia] Number. + 

Thws if you would find the Logarithme of 
10005 : The Difference being 4.34, multiply 
this by 5, it makes 2170; then cutting «ff 
z#be laſt Figure, it will be 217 which added 


ro the Logarithme of 100CO, makes 4,000217, 


as before, 
To help hercin, tl ere is a Proportional 


which being divided ints 10 equal parts, will 


Table 
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Table at the end hereof, were cach Num- 
er tobe added tothe foregoing L ogarithme 
is ready caſt upto your hand, The thing 
is ſo plain, that it needs no Example, but 
what is beforeſaids: Only the Table makes 
the Work more ready for you, 
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A Logarithme being given, to find out. 
the Number belonging thereunto, 


td 


on — 


— His is but the converſe of the former,and 
. therefore you muſt remember your for- 
mer Rules, concerning the Characteriſtical 
Figurez which, if it be the Figure of 1, then 
your Number is to be under 100; if itbe 
the Figure 2, then your Number defired 
mult be under 10003 if it be the Figure 3, 


;. thcn your Number muſt be under 1c000 ; 


it 4, then the Number is under z00000, 
Look therefore in the Tables till you find 
the Logarithme given, and againſt it in the 
Margin, according to the former Rules, you 
(hall ſee the Number belonging thereunto, 
 (1,079181 | 
2,079181 
3079181 
{4:079181 


are the Loga- 
rithmes of 


It you cannot find the Logaelthin given 
exactly in the Tables ( in moſi Operations ) 
you may take the neareſt Logarithm Number |; 
which you can find, either greater or leſs, *.. 
and take the Number belonging thereunto for 
"mY Number deſircd, 


— _ | 16 


CHAP. VI. ( 


To fid a Logarithme belonging to a Fras «1. 
Gon, or a Mixt Number, conſt ifting fit T 
of an | whole Number and a Frattion. nid 


EduGt the Logarithme of the Numera- 2: 
tor out of the Logarithme of the Dce- itn} 
tominator, the Remainer is the Logarithme 1%: {4 
of the Fraction propounded, Tok 6 

Thus if you. would find the Logarithme of alt - 
+, The Logarithme of 4 is —Log-4+ 0,602060, 


And the Logarithme of 3 #5- Log. p” 0.477121 Yo F 
Which ſubtrafied He — FF 4 0,124 1939 9 tay: 
for the Logaritbme of of i, NA 

But the belt way in thelc Operations is fo. |, 
turn your Fraction or mixt Number into a 
'K Decimal Fraction : $&o the Work will be far 
FT morecalie, c<lpecially in mixed Numbers. 


For Example,” Let the Logarithmes of theſe tt... 
Nambers | be required 12, 125, 122; 19.90 »./. 
| May "2 


im gh, may readily turt theſe into Decimal Numbers, 
train ſo they will be 12, 12 (25, 12(50, 1(75« 
\ Nin, Now to find the Logarithmes for theſe Num- 
ttc), bers, look for them asif they were whole Nums 
une: bers, only keep the ſame Charatteriſtick which 

| belongs to the whole Number 12, which 3s 1, 


Thus for 
— 12 0: 12 log. 1,07918t 

12:( 75 1225 log. 1, 088136 

13*( £2 1250 log. I, 96910 .Þ} 
wp. 3246 1275 log. I, logFIO Þ 


Wage But here by the way you may take notice, 
(01: That. though it be caſie to reduce theſe ordi- 
114i nary Fra&ions of Quarters and Halfs into 
Decimals, yet in other FraRions it is not (o 
"No:  eakfie, but you muſt work by this Rule, 
{!;:1 Add twoor three Figures to your Nume- 
(21 rator, and then divide it by your Denomi- 
nator 3 ſo you (hall find a Decimal Number 
-rilhw  ExaQly equalto your Fraction : Or elſe, by 
262, adding of more. Cyphers, and continuing 
©, Your diviſion, you may make it anſwer there= 


7 unto without any confiderable difference, 
o »*, s 4 oy | 


+ {BYAD95- ZD(0 3333 

1005 E ifs v 0125 oo 3 2 JO, 1667 

oy " fy = ©,62 o i 'S D | 0, 0833 

il C323 S& COZ3125 | 5) ® (60,0417 

nhat And having thus found the Decimal 

F F | Number ig tO the Fraction, you may | 
| ©, 40d it to the endot your whole Number, 


and 
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and fo find out the Logarithme thereof by | 


the former Rules. 
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CHAP: VII: 


. ine given, to find the Number an- 
4. ſwerabletherennto. 


TN 
f 


\ Wh, | be $ | | A 
| on d| His Problem, though it be but the con. 


Rk verſeof the other, yet it will ſerve ve- 
y well to explain moſt that hath been (aid 
- before, eſpecially that concerning Decimal 

 FraGtions, which is very ulctul. 


For Example, Let the Logarithme given be 


21,088136, andit is required to find the Num- 
ber correſpondent therments. 

In the firft place obſerve; that the Char1- 
Geriftick is 1 therefore the Number lignih- 
cd thereby is more than 10, and le(s than 
Ioo, therefore I look for this Logarithme in 
the firſt Page of the Table of Logatichmes , 
and find that the neareſt Number thereunto 


i$1,079181, which is the Logarithme of 
42: So that the natural Number exprefled 


hereby is ſomewhat more than 12, and yet 
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Logarithmes that cannotbctound exactly ex- 


> > 
I . 
3 Y "Vs x SRO 
== RS bY 
NWS : "ao 
. ONTO 
C WIDENED . . % 
- TG ES NV : . : ; 
DI: 508 IIB Jo . S 4 
INN NONE ns 8 'N ' 
; \ - % ; Y - 
\ : oy 
NY « $ , 3 
* . GP ; ” 2 P 
45 * a 
y 


The Logarithme 4 a mixt Number be- 
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preſſed in the Tables, are mixed Numbers, 
and to be expreſſed by a Decimal Fraction. - 
Secondly, To know how much it is more 
. than 12 more exaRly, po tothe following 
Table, which ſhews the Logarithmes of al 
Numbers 'from'16d, to 10000, and there 
tind for the Log, of 122001 12(20,0mitting 
the CharaQeriftick ,086359,. and for the 
Log. of 12300r 12 (3e, o89gos5 : So that 
it ſcems to be much in the middle way be» 
tween theſe two Numbers, w 
Thirdly, Therefore tunning along the 
Line againſt 182, in the firſt Column on the 
right-hand- fide, which hath the Figure 5 at 
. the top, I find my forcſaid Log. 088136 
exactly. and therefore I conclude, that the 
Number exprefſed thereby is exa@ly 12(25. 
Laſtly, If :you: ceuld: not have found this 
Logarithme- hero exaQly, then it. muſt fall 


: fame Line, that is, between 1225 and 122653 
; and by the. Difference; and the Table of Pro- 
; Portion, you may ſoon find/how tnuch it is 
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As ſuppoſe. the Log. had betn 0883 14, 
this is mare than the aforeſaid Log. o84 I 76 
by 178, which is the half of the common 
13 Ditference ſer at the end of this I:ine, bein 
Gs. 3553. and (6 the Number” deſired is 12{(254. 
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CHAP. VUL 
Of the Uſe of the Table of Proportion, 
Wy you have the difference between 


any. two Logarithmes , you muſt 

find out tlie. Proportional Part of that diffe- 

rence either by the Rule of Proportion, or 

by the Table ot Proportion, which is titted 
_w this purpole. 

The Rulc hath two Caſes, 
Firſt, Knowing the Common difference , to 
find what you muſt add for ony intermediate 


Thus, 
3 353 » and you wauld know what muſt be 
cd for I, 2, 4» Oc, work by the Rule o , 


; Thuce; and thus you ſhall find it. 


As 1010 355: Solto 35(5» 
Az 10to 355 : So2to7r. 
Ar 10 to355: So3 to 106($- 


Ando for any other of the 10 incermedine i 


«Numbers. 
The Second Caſe is. Knowbng the Comaiy i 
Diferenc and likewiſe the Particular Difft- 


Teuce.. of your Number, from the Log. foukd 
» the F Lotte, "This is 8 perjorives by TO 
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Number, This is performed by Multiplica« ©" 
let the Common Differenco be ©" 


VIntts; 


T, : 


wy 


no 
on, 


Ill, 
f Prij 


lence by 
vu YOU 
of tha 
"TOPANtN 
yiuch 1; 


» 
' difem 
1 Petra, 


by Mid 


1 Diſtr - 


whit 


, 


* dns teh 
CO eee EE 
NES 


aſter this manner. Let the Common difſe- 
rence be 385, and your ph Difference 


142, Or 177(5+ 


As 355 toto: Jo 142 10 4+ 

A1355 1010! So197($ to 5. 

As 355 to1O: So21531to 6. 

Andſo for any othet of the 10 intetmediate 


Numbers, 
But now the Proptreional Nambers are 


ready cali up in the Tables of Proportion 3 


ſo thatby the Common Difference you may 
in that Line find - all the ten Numbers which 


you nced to uſe in both Caſes, without - any 


farther trouble. 
Example, Letthe Common Difference be 


355 as before 3 the Proportional Nnmbers 
are thus ſet down, 


L234: 4:46 7.0 8 
35513 $57 1,106,142,177,213, 248,284,319 
which you. may uſe according co former dire- 


Ctions 4 and fo this ſhort Compendium of 
10000 Log, will make 100000, which will 


| beas far as is uſefu] in moſt Caſes, 1t you 
_ will make them to ſerve for a Million, you . 


Wor do it by working the Rule of Three to 
4 place further. Thus, 

As 100 t0355: Sol to3'55. 
Ar 100 #6 355: Se2 taJ(1. 
Ag 100 Fable $03 to "Ow 
B 2 
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And fo in the ether Calc, 
As 355 19100; So 14(2, 10 4+ an 
As 355 to 100: So17(75, to 5+ 
As 355 to 100: So 21(3, 806. by 
This alſo may be performed by the Tables |, F: 
of Proportion, counting the ſingle Numbers |! 
I» 2, 3,&c.to fiand firſt for 10, 20, 3o, and 
then cutting off the laſt Figure of the Pro- 
portional Numbers, the reſt will ſerve for the 
lingle Digits 1» 2, 3, Oc. x i 
But this being in moſt Caſcs needleſs, and 
allo the Logarithme Differences being ſcarce —— 
exact enough to ſerve to 100 places, I ſhall ,,., 
not inſiſt upon it, but rather adviſe you to Ul: 
uſe a larger Table of Logarithmes. 
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ilk , CH AP. IX. 


Any Ark or Angleof a Triangle, con- 
taining any number of Degrees and 
Minutes, being given, to find the 
Logarithme of the Right Sine or Tan- 
gent belonging thereunto. 

| hs You muſt underftand, That cvery 

Circle is divided into four Quadrants, 
or Quarters3 and each Quadrant is divided 

into go Degrees, and each Degree into 60 

 Minutes,and the Logatithme Sines and Tan- 

gents ferevery once ot theſe Degrces and Mi- 

| riuces are plainly exprefled in theſe Tables, 
and are thus to be ſound. 

When the Number of the Degrees given 
"RES -3-------- ------ doth 


doth not exceed 45 deg. makeſearch for the '*, 
ſame at the top of the Pages of the Table en- * 
tituled Artifictal Sines and Tangents 3 and 
if there be any Minutes joined to the Degrees, 
you muſt find then out in the firſt Column ( 
or Margin towards the left hand, which is 

marked with the Letter M: And having fo |, 


done, right againſtthoſe Minutes, under the 5 
Title Sigy, at thetop of the Table, you (hall 

find the Log. of the faid Sine and Minkte; _ . 
and under the Title -Tangent you ſhall have *"" 


the Log. of the Tangent of the Ark or Angle 
defired. | gk 
So the Log. of the Sine of an Angle of 23 '" 
d. 30 ms. is 9, 600700: Andthe Log. of the 5 
Taugent of the ſame Angle ir 9,638302, i 
But when the Number of the Deg, requi- *! 7. 
red excceds 45, you muſt look for them at i 
the bottom of the ſaid Table, and you muft 111 
look for the odd Minutes in the firſt Column » ir; 
or Margin towards the right hand, marked ty: 
likewiſe with the Letor M; and fo right 
againſt theſe Minutes, 'in the Column above »/11; 
the Title Sixe, you ſhall hnd the Log, of the :/7:,; 
ſaid Sine; and above the Title Tangent, you »11; 
ſhall find the Log.of the ſaid Tangent of the 
Angle required. Ei. 
So the Log. Sine of 66 deg. 3o min is - | 
919623955 and the Log. of the Tangent of (+ ;, 
the ſaid Angle is 10, 561698, And thus | 
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arch you may find the Logarithme Sinc'or .Tan- 


a Ii ,cnt of any other Angle, 
(11/Y 


| 
Ie, Jt. 
and My 
Cu (hall 
Ark! 


aBy 


He Co-fine or Co-tangent of any Angle, 
. is that which others call the Comple- 
ment of any Angle, or more planely, the re- 
4}! maining part of that Angle being taken out 
tLi,; of go Degrees. Thus the Angle of 23 deg» 
383 30 mine. being takey out of 96 avg. the Comple- 
Deg, n ment thereof, will be found to be 66 deg. 30 m. 
for1v And on the other ſide, The Angle of 66 deg. 
nd yu. 3O min, being taken owt of go dege gives for 


S, 


nd, nz that theſe two Angles are the .Camplements 
nd 6: Of each other; And ſs you (hall find the 
un} Complements of any other-Angles. 
og, Now theſe Complements being of frequent 
1272, Vle 11 Trigonometry, it hath been the care of 
ac moſt modern Mathematicians foro compoſe 
Fhicir Tables of Sines and Tangents,that theſe 
- .: « Complements ſhould be always joyned or 
7 us coupled together: And therefore Mr. Gunter 


fall Gi. the Complement thereof 23 deg, 20 min. $ 


1g). Very fitly calls them Co-fines and Co-tan- 


gcnts 


By, 


| Tangents, 17 


Ls BI OR Loads £8 4 w> OT I 
WOUTEO IS A ANI oo Ars, OOO OE I RIA TT What; 


« & x 2. + 6 - & 
4 - - " ox 2 +. % p $ - Fa "2 L 
2 Yu oY "OL 0G "FOR; OY " as : CO Oy "> 6, LEA "aff SRO , 2 a. 5% "mn ” 4 s 00; ** 0 "I" ww” % ”" 
> CS . *, 7", , , / A >. a ee Fx EOS,” & OR 6 - Ace - > EI. '” ”—_ _ F4 $6 5 | 
» RS” "a , - "05 4 , C _ _ vw , 2 26-22 » p 
AM IO OO IT os 4 oo ue" IIS . PP" 0 . _ a 4 F q ; ; A PY 
5 word YA pe * WS, WE ” WO oy» OOO Oo OY * AY FO AS AAA A fe fog fs 4 j ell. a 0 _—_ 
: x. 
4 
* th hl 
. 


OWL, AAR Aa AS weft <A AGE ” 4 4 f CE ns boa es 4 
- COL GOIN 1 IE I IE 1 - A. Ari 6 AR "$552 Fe 6. FR 
y_ CZE Ei 42.7 AE oo % Ad 2. 
PO La 1 R mY OO” WE GELS CLE. 
Me CHD £2 
- . 
CA PReD Xi, 999 fs I BORE Aa 1 Po ded 00 YE ARIA aA AA At I A A os 
PA , 4 


CN : 
EE oe. IVY we Ns Wo 4 Vo IN" Nas , : 3 
a: SL w- = ” 8 pe 29 VIS 7509 a oS. 5 48... 3 Jae 
" - . "ad. + . — er 4 ORR Rs CN . 4 a - 
X wo by Yor &: ® . p "X- Reg 6-4 EL” "7 2 $ SIG 
«x <- xe «ob £ F * Wehenu8 EOS LE” "So8- ©" OS 2Y- --» -., $20 55 
< by . F" oo y '*, : " >» + & 3 3: Y F- CS $29 "2 — - 
| | # £4 Tu Wa -*.. | 
= - <vYF he bY Wo . 
: | S q © % £ - . , - 4 I 
" % wet 
3 . o b KN . 
4 X =. 
% $ 


gents. And this js done by making the Ta- 
bles of Sines and Tangents ( and Secants, 
where there is any) to run on from © deg. to 
45 deg. with their reſpective Titles at the top 
ot the Tablc ; and then from 45 deg. to go 
dig. they turn back again in order, with their 
- refpeRive Titles at the bottom of the Table, 
Thus the Sine 'and Tangent of every Degree 
2nd Minute in one Column, is joyncd with 
its Sine-Complement and Tangent: Comple- 
ment-n the next Column. ' So that without 
the trouble of fubtraQting the Angle from 
go deg, you may readily find the Comple- 
ment thereof, viz. either the Arch or Angle "' 
in Degrees or Minutes, or the Log, Sine of 
Tavgent by the Arch, according as you have 
occahon, © = 
Thus the Complement of the Angle 23 dt, 
30 min. is 66 deg. 30min. The Loga. Sine 
whereof is 9, 962398, aud the ' Log. Tangem © 
thereof ir 10,361698. 
Sa likewiſe the Complement of the Angle i) 
| 66 acg. 30 min. b:ing 23 deg. 30 min. the 'li 
Leg. Sine thereof iz 9, 600700, and the Log, 
Tangent 9,638302.' And ſo tor any other 
Ang'e, the Cu-line is ſtill coupled with it in 
tne adjoyning Column, 
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CHAP. XL. 
To find the Secant of any Angle, and 


the Arithmetical Complements inſtead 
thereof. 


FT He Natural Secants are very neceflary in 
4 Tables, for the expediting of Calcula- 
tion; and likewiſe the Logarithme Secants' 
(or at leafta part of them ) are cf good uſe, 
as 1 ſhall ſhew hereafter, And: therefore 
| though in this little Book we had not room 
to {ct them down, yet I ſhall ſhew you how 
you may caſily find them out by the Table 
of vines« | NR 
Subtra& the Logarithme Sine of the Sine 
Complement of any Angle from the double 
Radius of the Tables, and that which rc- 
mains will be the Secant required. Av if 1 
deſire the Secant of 23 deg. 30 min. I find the 
Log. Sine of its Complement is 9.962398 , 
which (ubtratted from the dewble of the Ra- 
. dins, . that 41, 20,0000C0, there remins 
 10,037602, which Js the Secant of 23 deg. 
30 min. And ſo alſo, 10,399300 is the 4 
Secant of 66 deg. 30 min. it being the remain- itt 
er of g,6007O0 taken out of 20, 6056000 1 
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Now though theſe Sccauts be of little uſe, 
yet the latter part thereof, leaving out the 
Charaderiſtick, is of great uſe, as you ſhall 
ſee by and by. And therefore it will not be 
amiſs to ſhew you how to find out theſe 
Arithmetical Complcments, that is, to ſub- 
tra& any Logarichm Number out of the 
Common Radius, which is 10,000060, af- 
ter the molt ready way. 

For Example, If yow were to ſubtral? the 
fortſaid Logarithme Sine 9,962398 out of 
tht Radius 1c,000000: The common way is 
firſt to {ct down the Radius —— — 10.000000 

k « Sine u#- 
"m0 ics Log = wh 9, 962398 


Then to ſubtra&} the one my O, 037602 
the other, ſo the Remaincr i1- 
But to ſubtrat the Complement of this, 
or any other Number more readily, you may 
begin (contrary to the cotmmon courſe )with 
the firſt Figure towards the Icft hand, and 
write down the Complement or Rcmainer 
thercot tog; and ſo doallo with the all rcft 
_ of the Figures, (ſaying, 9 wants _ 
_ oof 9, and again, 9 wants, 0,6 
wants 3. 3 wants 7, 3 wants 
6, © wants 03 only when you come to the 
Jaft Figure, take it out of 10; ſo8 wantsa_ 
of 10: butcount upon 9 for all the former, 
Thus you may readily write out the Arith - 
, VS Þ _ metical_ 


9,902398 
0,037602 
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' metical Complement of any Log, 


metical Complement of any Sine out of the 
Table, almoſt as caſie as the Sine it ſelf ; and 
therefore in this little Book I have the rathcr 
omitted them. | 

In the like manner, if you need the Arith- 
Number, 
you may thus readily ſubtraQ it. Bur if 
you need the Arithmetical Complement of 
any Tangent, you may take the Co-tangent , 
which is the exa&t Arithmetical Complement 
of the double Radius, (o that the Tangent 
and Co-tangent cf any Arch make exactly 
20,c000000, By this allo you may try the 
cruth of the Tables for the Tangents, and 
corre them if need be. 


CHAP, XII. 


To find out the Natural Sine or Tangent 
of any Angle. 


F you want a Table of Natural Sines and 


ral Sine or Tangent of any Angle, look our 
the Logarithme Sine or Tangent in theſe Ta- 
bles : Then not much regarding the Chara- 
Cterifiick thereof, ſee what Number will an- 
(wer to the other part thereof in the Table of 
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F 2 2 "The Fptication of + 


EVE. Numbers, and that with «little 
caution will ſhew you the Natural Sine or 
Tangent deſired. { 
 xackiple I aefire to know the Natural Sine 
of 234. 30 min. Firſt] find ihe Log. Sine 
vbereof Iu theſe Tables, and it is 9, 600700, "gf 
Thew omitting the Charadteri flick ”, I jak © 
for 600700 in the Table of Tong. Numbers, 
and the neareſt Log, Number I can find there \\; 
Js 600646, nrd the Natural Number anſwer=® 
therenuto 3s 3907, which is the Natural — 
he of the ſaid Angle , if you content your: . 


felf with a Radives of 10000 3 bur if you make 
your Radins 100-00, thes the Sine fhould be 
3987 5+ [t 
. ha lo by Proportion and the former 


Rules, if your Tablcs were large cnough, you atth; 
might find any Sinc or Tangent to a Radius 
. of 7 or $ Figures: 3s by the CharaGterilticks of il; 


the Log, Sins you may ſee they are made toda {Tj 


Radius of 11 Figurcs or Places, the Chara® 4p 
Qeriftick of thcir Radius being 10,000000, «det 
which ' ſhews ther Natural Radius: is '-- «rt 
10,000,000,000, though there be hut Þ +; 
Figures or Placcs in the Log, Radius, the reſt ...,.. 
being omitted, chefe being raken wut of larger Ti 
Tables, and yet will ſerve very well in moſt _,.., 
ordinary Concluſions, OE lloges 
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- SECOND PART: 
5. © 7:92, $HSW1.00 
| The Uſe of theſe Tables of Lo- 


» garithmes 10 ſeveral Parts of the 


- In Arithmetick- 


(ra Propoſition I. 
| To multiply one Number by axotber. 


' FT Ook the Logarithm of each Number in 

l the Table of Logarithm Numbers, ac- 
cording to che former Rules, and write them 
down one under the other, 'and then add the 
two Log, together by the common Ruleg'of 
Arithmetick; ſo they will produce a third 
Logarithme, which third Log. being found 
out in the Table of Log. you: may thetcby 
find out the true Number, which would be 
produced by the multiplication of the ſail 


ewo Numbers. | | 
Exarmple 


ve OG 
nao abode Mo rnd - Do - 


Exatogile. 30 Sus gives to ; bo aaleiplie 

by 25, at Aj a 739. 50, 

The Log. of 30 win ————1,477121 

Added to the Logs of 25 11397940 ,, 

Makes a third MF TT ITTTS \$75061 - 

which according to the former Rules you will jj 
| 


fd #0 be the + of 80, which ir the Pro- 
dui of the multiplication. 
Now the Realon of this Operation is 
grounded vpon the Rulc of Proportion, 
which is implicitly required 1n every Multi: 
plication. So thaf, 
At1isto 39: Soaf 25 to 750. 

That is, So many times as 1 irin 3O, ſo mas» 
ny times 25 is contained in 7 50, Ge 
Now becauſe a Unit, which is the firſk 
Numbet, doth ncither multiply nor divide, ©" 
therefore the Tables are ſo framed, that the im 
Logarithm of 1 is 0,000000, only Cyphers, | 
hich do neither add nor ſubtract, and fo 
may be left out, and;yct the Log, * che other Om 
two 2 r org being added together, fully 
expreſs the Product which is def. red. 
Fhe like effc@& will follow if you uſe De- "% 
timal Fractions in.mixt Nambers, WK 
* Example. 1f Sands to be multiplied by 2(5, "in 
She hop if 49 m——L,q7n It 

'TheLog. of 2(5 1 —— ——-- 0,397840 "\\! 
Pont ———————— -1,87506t "Rat 
which 41 the Log. f 75: 
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Batif the Numbers you are to multip 


| by, becither one or both of them pure Fra- 
. ions, that is, leſs thafi one Integer of your 


Maltiplication, you muſt be careful how to 
charaRerize your defcQive Logarithm, and 
to place yonr ProduR accordingly. 

You muſt here underftand, That the Cha-+ 


 xaRerifſtick of 1 18 0,000000 3, therefore the 


Charafteriſtick of a FraQion that is always 
Ic than 1, muſt be leſs than 0.000000 : 


ſlicks of whole Numbers increaſe to be mire 


than 0.000000, ſo the CharaReriſticks of 
Fra&ions decreale leſs than 0,000000, and 


are to be marked with a Note of deted thus , 


—,as you may fee by the Logarithms of 
theſe Numbers and Fractions, 


Numb. Logarithm. Fraction, Logarithm, 
5 ©,698g70 $.000 0©,698970 
Fo 1,698970 10-500 --0,698979 


500 23,698970 | 0.050 .-1,698970 
5006 3698970 0,005 --2,698970 


Now the beſt way to underſtand your 
Produgt is by obſerving theſe Examples, 


whereinI have explained the Operation, by 


multiplying theſe Decimal Fractions in a 
Natural way, filling up all the Places with 
Cyphers, which makes it very plain. 


Example 1. 


* . * ite te 4 ; 
+ we ddr, AAAS A 4 AA —_ 


8 We" NEE 


Fat i 


Log. 5 ©, tas 
Log. 5 01698870, 


bt: wmees —_— <_—.. 


Log. 25 1,397940 
Example 2 Multiply 5 by 0,53 thatis, 
by fivetenth partt, or an half. 
5,0 Log. 5,0 o0,698970 
0,5 Log. 0,5 —0O 698970 


——— ct 
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— Thisis the Logarithm'of 25 
2,950 Aas before: Butherc being one 
of the Numbers defective, it 
ſhews the Figures are to be {ct a place for- 
warder, as FraQtions 3 (o there remains for 
the ProduQt 2,5, or 4, 50 parts ; that is, two 
Integers and an halt. 
Example 3. Moltiply 0,5 by 0,5. 


0,8 Log. 0,5 *<=-*©, 69*g970 
0,5 Log. 0,5 000997 
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Log. 


25 ---1,397940 


025 25 tiill; but beeauſe all the 
Numbers are defeRive.it ſhews 
this 0,25 muſt be (et two places forward, and 


0,75 
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Log» 2,5 —1 1397940 
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— This is the Logarithm of 


made all Frations : So the ProduRt will be 
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Do 4 F 4 x 8 - | ' 


4, ©, 25 hundred parts, that is, a quarter of one 
Gy IECSCT | | | | 
_ . Here you may farther take notice, that In- 
tn FCPrS, multiplied by Integers, produce Inte- 
2619, 45 10 the tixſt Exampl-: and Integers, 
multiplied by parts,produce Integ, and Parts, 
4s in the ſecond Example: But = multi- 
P2 } plicd by Parts, can @nly produce Parts. And 
"the ſmaller the Parts are into which the In- 
,. tcger is divided, the greater will the number 
"ot the Product be in ſhew, but the lets 1n 
oy eftct, as inthe following Examples. 


Examplc 4, ©, ” Mltiplied by 0,05, 


ns 0,50 | Log. O, 5Q — 0,698970 
5... O05 Log. 0,05 — 1, 698970 j 
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250 Log. 250 —2,397940 


_ Example 5. 0,05 Muliflied'by o, 05. 
157 0:09; '-* Log. ©,05 | x, 698970 
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Prop. 2 
To divide one Number by another. 


Firſt write down the Logarithm of the 
Dividend : Then write down the Log, of the 
Diviſor under it, and ſubtract it from it; and 
che Remainer will (hew the Log. of the ſaid 
Quotient, 

- Thus if you were to divide 5625 by 75, you 
will find the ©noticnt tobe 75, after th4 man« 
ner : 
The Log. of $625 #—— — —— 3.750123 
The Log. of 75 to be ſubtrafics #8 —— 1.975 O61 


Reſt the Log. of 75-———— ——— 1,87 5062 


Now "though here be a Uvit difference 
moretn this laft Log. than in tlic Log, ut 75, 


this {mall difference 15 not eonfiderable ; But 


if you find a greater difference, it ſhews there *" 
15a Fraction, which may be catily found out **: 


if you work by Decimal Fractions. 

_ Example, Divide 6321 by 84- Wn 
The Log. of 6321 ———.——— 3,860786 i: 
The Log. 84 to be ſubtrafled s—— 1.924279 


| Now this Log. 1,876507, is much mate - 
than the Log. of 


than the Log, of 763 therefore hcre muſt be»; 
a Decimal Fration found out, according to '... 


g. of 75, and yet it is much lefs '/;;- 


$76507, not regarding the Characteriftick, 
and you. ſhall find the Number anlwering 


| xaceriltick of your Log: is 1» therefore you 
mult: cake but the ewo firlt Figures of this 
Number for the 

lowing Figures 'make a Decimal Fraction, 
\ thus, 75 (25, that is,'75 and A}; parts, which 
15 jult + more. 


Multiplication , whether your Nutnber by 
| Which you divide be a Fraftion or not 3 for 
i "that will much alter the Product, thongh 
\ the Logerithm be the faine, only differing in 
| the Charactcriſtick, 


4, As for Example, If you. ſhould divide the 
vi} Foreſaid Namber 6321 by, 0, 84+ 
The Log.of 6321 is" 3,800786 
Tbe Log. of 0. 84 is — 0,924279 
N F mich. ſubtractcd, there reſts J 2,876 507 
, Tonbich adding a Kadius, becauſe). _ 
: | of tbe defeAive Log, A I, OQOOOO 
- The Sumis T'Ho5o 
| which i4 the Logarithm of 1525+. 3 70.590 


| bor you muſt conſider, if this Number were 
by 1, there is 6 


[og OY 

divided by 1, there is 6321 Onits init s but 
' being divided by the Frattion. 0, $4, which is 
| Jomewhaz leſs than an Vnit of? Integer, it mn{t 
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Turn therefore over the Tables till you find 
thereunto is 7525. Now becauſe the Cha-. 


Quotient, and the two fol- 


But here you muſi take heed, as before in 
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reeds Kore Aanples more, Vit 15265 and 
ſo many times is that Fratlion contained in 
6321. 
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Prop. 3: 
To find the Square Root of aty Number. 


Halt the Logarithm of any Number 
is the Logarithm of thc Square Root 


thercot. 
Examplc, Lect the Square Number given 
be 562 5. 


tbe Logo of $625 i ——--——— 3 750123 


The balf thercof Bf antes oneebenneee .87506T 


wbich is the Log. of 75 which is tbe Root of the 


ſaid Number. 


Here likewife it you cannot find your 


Logarithm exactly in the Fables, you. 


mult make it out by a Decimal Fraction, 
as before. 


On the contrary, by Joubling the Log, of , 
any Number , you have the Geometrical .. 


5q uarc the rcof, 


Prop. 4: 
= find the Cube Root = any Numbers 


Divide the Logarithm of the Piven Num 
ber by 33 {o you fhall have the Lore: 
of "the Root x quircds 
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Arithmetical Propoſitions. 31 
Example. Les the Cube Number gzven be 
261, 

The Log. of 9261 8 —— ————3 96665 
The third part thereof #4 —— —— 1332219 
which is the Logarithm of 21", and that js the 
' Cube Root required. 
Likewile multiply the Logarithm of any 
" Number by 3, and it produceth the Log. of 
' the Cabe thereof, s 
Here likewiſe you may make ule of Deci- 
: mal Fractions, which in thele Operatzons are 
far more calie than others. 


. 


j Prop. % 
;, How to work the Rule of Three, or the Rnle of 
Proportion, 


The plain and common way, which i, beſt 
. to truſt unto, 1s after this manner. - 
* As incommon Arithimetick, you multiply 
the ſecond and” third Numbers together, and 
- divide their Product by the hrſt Number; So 
* here you mult add the Logarithms of the 
fecond and third Numbers together (which 
15 equivalent to the multiplication of them) 
and then ſubtract the Logarithm of the hiſt. 
- Number trom the Product thereof (which is 
_cquivalent to Divition) fo you have the Lo- 
' parithm of the fourth Number required. 
R Rn”. a 
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The manner of the workn malt bs thus, 


As 6 The Log. of 6, which 4 —— 0,778151,. p 
To 12 The Log. of 12, which jo —— = 1,079 (Se, 
$0 216 The Log. of 216, which # — 2. 334454 


btn OO G4” 


To 432 The ſum of theſe 2 Log, are- 3413635 

+ From which (uht. the firſt 

Lng: and | the fiſt 2s 2634454 

which is th: Log. of 43 32, which is the fourth 
Jerm or Number d, firca!. 

Anather way to perform this. 

Tiis wo k may be ſomewhat ſhortned, if 

inſtead of the Log. of the hrit Number you 

fake thi Actin Ws Complement thercot, 

a5 lIibewed 5/015 Chap, 11. and: then add 

the three tilt Loy ST together, and they 

produce your d: 11zxcd Logarithm, abating or 

cancelling the tull t igurc of the CharaCte- 


F1(licK. 


Example. 

As 6 The Aritb. compl. leg. of 68 —9, 221848 
To 12 The Logarithm of 12 #———1,079 181 
So 216 The Logarithm of 216#——2,334454 


To 432 The ſum of all three —— .X2,63 5483 
which, cancelling the firſt Figure ef the C barge 
Geriftic, makes the Logarithm | Juſt as before. 


Prop. 6. 
Toe Rute of Three Reverſe. 
Add the Loganithms of the firſt and fe- 
cond 


\ 
alt hor 4 
I Y ts), 
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mf 
— 0,97 


- 2 33richm of the Number required. 


Wit 261, Park in 72 days, In how many days may 133 
ts \ Men make the like Wall 7 


» Sltinf 375 men, Log. — -—— 2574031 


dC. ee a a 


at Wo*rpþas 133 men ? Logs ſubtr.—2 ,123852 
" 2053 dayts Reſt Loge— — —3,307511 
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_— Prop. 7. . 
[ich Giv Sf ON 
hi; Jo fiad mean Proportional between two 


| 
114 JUS #4 


the Chana | Number Fo 


Add the Logarithms of the two Numbers 
__ - together, and take half the Sum thereof, 
f=0 26: f 
A Example. 
--24T be Numbers given 4 9 Loge” 0,934242 
OED x, 16 Log, ——1,204120 
29;'T be Sum thereof————ornrnnn teen c 
of tre "The balf 2% A Ep ING 
Wi Pf "biel ; SY | 2 9 a 
 wbicÞ # the Logarithm of 12, the 
Pornwonal required, 


rt and b: C 4 pop, 


35% Example. If 375 Men build a Wall about 


Mean Pro- 
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Prop. 9. 


Having three Numbers given, to find a fourth 
in duplicated Proportion, 


Double the Difference of the Logarithms 
which belong to the two Numbers, having, 
the ſame Denominativh ; Then 3f the tilt 
Number be leſs than the ſecond, add 
that Difference doubled to the Logarithm 
of the other Number; fo the Sum thereof 
will be the Log. of the fourth Number 
required, - 

Thus "the Superftcial Content of a Circle, 
whoſe Diameter 1 14 Inches 5 being 154 
ſquare Inches ; thc Content of anathor Circle 


whoſe Diameter is 28 Inches, will be fonnd >; 
to be 616. | 


Pre £7 Incoer, "= TS SER WO 


Difference ys is; "7 of Wh: 4 ! ; 


Difference doubled ©2 060 


$# 


< B74 


OO SRreermo———_—_— 


Contcitt given 154 Logs -- 
Content required 616 Log. -+———2,7$9581 


But it the tirfi Number he p reater than 
the' fecond, ſubtract the Ditference dow 
bled tro the Logarithm of the ethic? Num» | 
ber, L 
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Diameter 3b Log ——- ——— 1:4471 56 
Diimmettr 14 Log —— —- —- 1.146126 


Difference ——— ——= <3Z&1030 


—_ 6” oO” cn—__— 


Difference doabled— — .,602C60 


$1 —EGE ow OO 


Content prven 61 6 ———_ mmommnns / 789501 


Content required 154 — ——— 2,167521 


PROD 9 os: 
Having three Numbers given, to find 8 fourth 
ina Triplicatcd ov Cubicgl Proportion. 
Triple the D:Rtercuce of the Logarithms 
which belong, to the two Terms which have 
the ſame denomination: Then if the firlt 
Term be leſs than the ſecond, add that Sum 
tothe Log. of the other Term ; fo you (hall 
have the #. of the fourth Term defared, 
Example. If a Bullet, whoſe Diameter is 4, 
Tuches, weigh 9 pounds another Bullet whoſe 
Diametcr is 8 Inches will weigh 72 ponndr. 
Prameter 4 Inches. Log,—————0,602060- 
 tameter & Incher. Logs 


Difference $a — ——— 


Difference Tripled——— .903cg0 
Wight given 9 pounds, Log. ——— 0954243 
Weight required 72 pounds, Log, — 1,857333 
But it che tit Term be greater than the 
[ccond, {ubtraGt the Difference tripled from 
tie Log, of the other Tori, 
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Di.mmeter 8 Taches. Log. 8. -——— 0,903090 


Diameter 4 Inches. Log. 4. ———— 0,602060 
Difference —— -—— _ 4301030 
Difſerence Tripled —-— .9030g0 


Weight given ft pounds, Log, ——! 1857333 


Weight required 9 pounds, Log, -— 0.954243 


Frop. TJ, 


M Sum of Money being forborn for any Num- 
bcy of Tears, to find bow much it will come 
to, reckoning Tutercſt wpon Intereſt, according 


to any Rate proponaded. 


Subtraſt the Logarithm of 105 ſrom the 
Logaritkm of 100 and the rate added tope- 
ther 3 then maltiply their diff Fic by thc 
number of ycars propounded, and add the 
Product tnercot to the Logarithm of the prin- 
cipal Sum 3 (fo you ſhall have the Logarithm 
ot the Total Sum which the Principal and 
Intereſt doth amount to all together. 

Example. IFvat will 10c L. being let ont 


for 31 ycars, increaſe to aficr tbe rate of 
6 pcr Cent. per. An. reckoning Intereſt por 


katere eſt forthe farid time © 

Firit, Subtraft 2, 000000, the L op. of | 
IG60, from 2,0253C6, the Log. of MY 
( winch i the Fate propounded) tbe Remainer 
is 0,025306, woich being multiplies by 30 


JEeard 
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743% yedrs, 


producetÞ 759180 3 which added " 
the Log. of 109, makes 2,759180, which is 


the Log. of 574 (353; So that it comes 40 
$74 1.75 


Prop. 11. 


A Sum of Mony being to we paid hereafter, 
10 find what it is worth in ready Moy. 


Here the Work is the ſame with that of 
the former Propoſition 3 only inſtead of ad- 
ding, you muſt ſubtract the Produ@ out 
of the Logarithm of the Principal: So the 
Remainer is the Logarithm of the Sum you 
ſeck for, 

Example. What js 1001, to be paid 3o 
years bence, worth in ready Mony, after the 
rate of 61. per Centum ? 

Here having found tbe Produt, as before, 
tobe 759190, ſubtrad} it ont of the Logarithm 
of tbe Principal, which was 2.000000 06 


there renedins 1,240820, which is the Loga- 


rubm of 17(411, which ſhews the ſaid 1691. 
worth but I7 L $5.24, 3 4- fere, 
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Prop. 12: 


A year ly Rent or Annutty to continue atty 
number of years, to find what it #4 worth 
in ready mony, at aty Rate of I ttereſt Þro- 


pow: 1ded. 


Example. What # 1001. per An. to en- 
dure 30 years worth in ready mony at Gper 
Centum. 

Firſt, Take the Logarithm of 107 from the 
Log. of 106 and the Rate of Intereſt added 
$0ge "her, which is 6 1. | 

Sccondly, Multiply thu Log. fund by the 
number of years which it is 19 continue, 1s: vich | 
are 30 Years. 

1 dly. Diride 100 1, by the Rate if the 
Twtereſt, which s 6, and i®# will produce 
16,6667 : take the Log. beveof and add it to 
the firmer Log. which you found, and the 
Product thereof will yicld the Log. of the 
Arrearages , with that ſaid Sam "For that 
 $10mc, 
Fourthly, Find o#t the truc Namber of rhi{e 
EA Trearages, ard wut of them ſubtr:4 the Pro- 
portioizal part if 100 before fond, according bo” 
tbe Fate of Interci, So you bave the barc 
Arrearages for that Pr "portion al Fork 

La wad Take tbe Log. of ne! aſt re. 


rages, 


fron, 1 


raget, an 
found by 


ſicond Knle) ſo you ſhall have the Log. - of 


Armthmericat ifr0 0#5, ZJ{ 
«& * . . & p |: 


4 ſubtrafl from thens the Logarithm 
the Multiplication of years (iu the 


« . 


 ettine, the trive value of thoſe Arrearages ready 
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mony : Then «dd to them be Logarithm of the 
Principal Sum ſo you ſhall bave a Logarithm, 
the true Nwmber whereef being found out, and 
reduced into Pounds, Shilings, and Pence, is 
the worth of the Annuity deſired. 


The Logarithm of 106' ; 
The Logarithm of x 00, ſubtr. 
Reſts 
IVbich multiplied by 3O 


2,025306 


| Tields 759186 
Add tbe Log. of 16,6667 1,221829 
So1t makes 1,96 Lo0g 


IPhieb is the Log. of 95,7215 parts. 
From which ſubtr, 16,6667 


Reſls 79,0 5 48 


The Log. of 1his Numb 79,0548 1897929 

Log. found by mult. of years, ſubtr. 0.759180 
Reſts 2 1,138- pu 
Add the Log. of 100 1, 7 ETOP 
So it makes 3.138749 


13761. 9 5 fere. 


which is +he Logarithm of 1376(4$, which is 


In 


In theſe Queſtions it will be convenicnt ts | |, 
have a Table to reduce theſe Decnnal Fra- 
Ctions into Engliſh Mony. 


q 
: ” 
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A Table of Decimual Fraftions for Engliſh 1 
Mony, the Pound being divided into | © 
1COOO parts. 


Mi. th —.. 
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| Decim. | ; Decznr. 'd Decim. 
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| 9500 0458 |3] on25 
| 9000 | 8|. 400t 0417 |2| 0083 
85-0 1 e 0375 'FY 042 
gooo | 6| | 0333 | [curthingd 
75-0] | 0292 13} 0731 
O2580 [2] CO21 


O208 0010) 
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Or-elſe you inay count thus, The Pound 

Or20 #5. being 10coo patts, cvcry 2.5. being 
A tcath thercof is r000 parts, and every ſhit 

ling, 0500 parts. 

- ÞForthepence, The ſhilling bing 0500, the 

[ix pence 15 0250, which if you cut off the 

firſt and Jafi Figure 1825 3 fo the two middle © {j;, 

Figures will be equal to Farthings, only rin | 
 250ver, O21. Geena 5, --- 
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ofut1ons 6 


Geometrical Prop 


Prop, 13+ 


The Side of a perfefi Geometrical Square be- 
ing given, to find the Contentfs 


Double the Logarithm | of the fide given, 
ſo you have the Logarithm of the Contents 
required, 

So the Side of the Square being 10, #be Le» 
parithm thercof is 1,000000, which doubled 


makes 2.000000, which i the Log. of 100, 
being the Content thereof. 


Prop. 14+ 


4 110 Having the two joyning Sides, or Length and 


Breadth of a Long Square, 30 find the Con* 
rent thexgof. | 2d 


. Add the Logarithms of the two Sides to- 
gether, 


Thus one Side being 20(25 or a quarter, and 
the other 30(75 parts, or #bree quarters, 


The Log. of 20(25 is 1,3 
25 The Log. of zo(75 s 1.487845 
ns 7 Oo. 21794270 
Is the Log, > 622,69 partr fere, which is the 
Content, Ty . 


Prop. | 


Prop. 15- 


The Side of 4 Geometrical Square being given, to 
m1 ke another Square rhicb ſhall contain it 
2, 3, 4, 0r ay Number of times as much more, 

or leſs, or aecyraing to atty ther Proportions. 


Firſt double the L FA of the given Side, fo 
you have the Content ot the Square. Then 
increaſe or ditninifh the Contents by the Pros 


portion delired, Then hind out the Logs of 


the Contents {o increaſed or diminihed, _—_ 

the halt thereof will be the Square Root, 

which 1s the Le ngth of the Side defini d, 
Examplc. Let the Side given be 10, the 


Content there: f by % TOP. 1 3. 15 FCC [ct it be, 
required $9 make a4 Square 3 times greater F then it Ms 


muſt cintain 3&0, Now the L ogarithn of 309 


4 2. 4777 41, the balf whereof is 1,238570, 


136 23.6 
which' is the L "7, of 17,32 parts Very Rear. 


POP. 16, 


Ts a Right-angl:d Triangle, having the to 
Sides making tbe Right Angle, 1o find the 


" Joeping S id: , 


Firſt, double the Logarihrns of the t two | : 
Sides, ſo you have the Log. of their gu Ro 


 kevera 


” Oe I 4v 99 
as 
LY 


— 


ſeyerally ; which Numbers being found outs 
muſt be added together by Common Arith- 
metick, and then tihd the Log. of their Sun, 
"035% the half whereof 15 the Logarithm ot the 
PA ' Side dehired, 

AL Example. Let the two Sides given be 30 
ku [jus gud. 40. 

Log. of 30,1,477121 Log. of 40,1,602060 
doubled are 2.954242 aud 3,:04120 
lt. | Thich are Log. of $00 and 1600 
svytie! /þich added togerber make 2500 

vt th i; The Log, of 2500's 34397940 

(9101s; The balf wbercof being 1998970 


FÞB, i We. 


. *» y 

pil*2q1 \. i 

. {7 | : 1 
F, +3 3% 
\ 


quart, | 


\cithn't, the Square required. 
ki: In like manner you may find the Diagonal 
1.0. lt; or Crols-line, reaching from Corner to Cot- 


$ 


(re2,r, 124 NCC ot any truce Squares 


jt Prop, 17, 
4 tt) 


In a Reffangular Triangle, bavin the flops 
Line, and one of the ſtraight Sidts, to find 


ot the other, 


/ 1. - Square the Sides; and ſubtra the, leſſer 


mainer 15 the Square 


i da 
8x; 


pf the remaining Side, 


Example, Let'tbe flope Side be $0, and one 


de. 
The 


ir 4 of the ſtraight Sides 40, 


to find the other $i 


| , k q © $a 6 ore ; vr &. bo... . 8 #; Fs wi-of 7 g oy . " p 
hm yy ; _ y Ng, I : P3s- ". Ln » & 3 yy Þ 0 10 wo, 4 Z 
* <0 Os. Wy” Ts F* 'F j | 3 | a | 
"A $}, / 4 | | / i | © 


: duck. 3s the Log. of 50, which is the Koot, or Side of 


$quare from the greater Square, and the Re-. 
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The Square of 50 # 
The Square of 40 1s 


IPbich ſubtratied, there reſts 
The Log. of 900 is 2.954242 
The half whereof is 1,977121 


which is the Log. of 30, and that tr tbe Root of 
Side required, 


The like will be peas by the othcy 
Side, 


Prop. 18. 
Having the two ſtraight Sides of a Reflangy- 
tar T riangle, to find the Content thereof. 


Add the Logarithms of the two Sides to- | 5 
gether, ſo you have the Log, of the Content of , 


the whole Square; then take half that Cons | 
tent, and it is the Content of the Triangle. . 


Thus the Sides þ Was Triangle being 30 : £ 
and 40, | 


The Log. of Zo is 
The Log. of 40 js 1.602060 


1.477121 


The Sum is 3,079 181 


which is the Log. of 1200, the balf where 
of ir 600, which is the Content of the Tri- 
angle. - 
Orelſe you may multigly one Side by the _* 
half of the othes: SIPFWhultiplycd ya 
before, And this is the reaſon 


. — ? 


GAELLET k. 
OY 


A wot , 
"* a” ory So. 2 = a ” F 4 en 4 * S-- hg _ ; Dy >, ; R 2 < # 8 ; 
TW" 0 46 ES 3x: "0, 's 3s ; . « 
By” SPS WT OY. * P advia 5 le | 
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of the meaſuring of all Triangles after this 
manner, by halt of one of the Sides, by the 


9% bther. 


# > 


Pine}, Prop. 19% 
d by To meaſure the Content of any Plain Triangle. 


The common and beſt way js to let fall a 
Perpendicular upon the longett Side, and ſo 
multiply that Side and the Perpendicalat 

if; 1; ogether, the one by the half- of the other. 
ins; 1-0 the longeſt Side of a' Triangle bt. 25; 
nn; ad the Perpendicular (from the Angle ,0ppo- 
© Jed thereunts) be 12. Multiply 25 by 6, ei- 
' ther is Simple Numbers or.. Lo ogarithms : , ſo 
you have the Content of the Triangle. 
'Hutipl 5 4 c 1,397940 
py 0: Ion.  _-  oaoigt 


the wo' 

of the Cont 

TO 
Che Trang 

an birt 


M—— w— 
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Conteut 150 Logs * * 24176c5 x 


Th 
Tak = "Es 20, 
'"" By the 1hree Sides of a Triangle. to fot te 
of gh Content. LY ELÞ. 


: This is another Ways thouah n not Yr _ 
it Side Ly ful as the former, Aug the three Sides toge- 


up y uh ther, then from the'Su o am theregt ſubtraG cach 
the Differen ces from 


;: ther; Side leverally, and note 
the {aid half Sth of the Sides, 
RY 
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down the bogurlchiris of theſe Ba Numbers, 
and add them all together, Lalt of all take 
half of this Sum, and it is the Logarichm of 
the Content deftred. 

Examplc. Let the three Sides of the Tri. 
| anglebe 15, 20,25 their whole Sum is 60, 
the balf Sum $0. 
The balf Sum Zo Log, 1,477121 
The one Side 15/E# 15 1,1760gt 
The other I >38..< 10 1,000000 
The third BY 5 0.698970 | 

The Sumof all four "== 

The balf Sum 35 Ss 2.176091. it 
which ir the Logarithm of 150, being the Cons (,.. 
rent of the [aig Triaxgle- 


Prop. 2Ts 
To To the Content of a Circle the com- 
OM WAY» 


"Multiply half the Circumference by half 

the Diameter, 

Example, The Circnmference being 44, al . 

the Diameter 14, multiply 22 by 7: the Con © 

tent will be found 154+ 
- This way is moſt exact and ready, provi: 

ded the Diameter and Circumfcrence be tru- 


ly known, for which conſult the fol lowing Ok 
Propotitions. ny 


Wc hf FEEBEF LA ad 
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Ai of PrOP- $2» 
: Louth The Diameter of a Circle being given to find '' 

the Circumference« 
WY i i 


Walt Su | Example, & uppoſe the Diameter given to 


be 14: 
Ln 17 4871022: 
; Fo the Diameter 14+ to the Circumference 44- 


\ 


ore 

,- Or morecxactly, As 1, 

— H9 the Diameter 14+ Logs 111 46128 

= "Tothe Circumference By, 1.643279 
* which is the Log. of 43,982, which is almaſt 


J=1 POLY 44 af the common way. 
The moſt exad&t Proportion of the Circum- 
ference to the Diameter 15 that of Yan Cenley, 
who makes it as 1to3, 14159,26535,09793, 
COrtlt Wh 23846, 20433, $3279, 50290 3 but the fOr- 
mer Rules will (crve in molt Operations, | 


MICICIN £ 


Prop. 23. 
Ki, Having the Diameter of a Circle, to find the 


- 


2 09 bt Superficial Contents 


ready As7, 1022: 


o 


» 


(«ns* Fo Square of Semidiameter, 


oy G dr  b0 the Contents 
(ie 30 let the Semidiameter be 7, the Square 
thereof is 49, aud the Content 154. 
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Or clle Neal IMOre "Arcficialy and 
Exactly, 
A1 1.103, 1416, whoſe Lig. is © 0©,497151 
So Squ. of Semid, 7« $4. 49) Log, 1.690196 


TEE Eee ee ers err 


To the Log. of the Content. 2,187347 
which is the Log. of 153. 94 parts, which it 
ſomewhat more exact than the other. 


Prop. 2 4 # | 
T be Circumference: of a Circle given, to find 
the Diameter. 


A122 to JT: $59 the Circum. to the Diameter. c 
Or, As 1.20 0,3183, whoſe Log. is — 0,502 337 


$ 0 the Circumference to the Diametcy, | 
Prop. 25. 
By the Crreumference to find the Content, 
bs 
At 4 times 22, which is $8.10 7: 3h 
So the Sqnare of the Circumf. to the Content, _ 
Or, As 1,to 0,0796, wheſe Log. is - 1.90cg913 ** 
«\ Sothe Square of the Circum. to the Content. 


Prop. 26, 
By the Content of a Cirele to find the Diameter. 


Ar 22, tog timer p, whichis 28: veg 
So the Content, to the Square of the Diameter. "iu: 
Or, Ar 1,to 1, 2732 1» whoſe Log. is 0,104910 _ 

So the Content to the Square of the ag 4 
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V Prop. 27» | 
14: By the Content 30 find the Clrcumference, 


Wh As 7,0 4 times 22, which i, 88: 

'", ww So the Content to the Square of the Cirenmf+ 
Or, As 1,t0 12, 5664, whoſe Log. is 1,095213 
So the Content to the Square. of the Circumf. 

ven 


Prop, 23. 


Fy the Content of a Cirele, to find tbe Side of 
a Square equal 10 it, 


Extract the Square Root of the Content, 
by taking half the Logarithm of the Con- 
tent... 

Cart Era _ _ 
Prop. 2g. FF. 
. By the Diameter of a Circle, to find the Sid: 
of the Square equal to the Circle. 


Dy 


San 7 \ 
. 


-1.9. | 
a; As 1380 0, 886227, whoſe Lageit —0.94754 5 
39 the Diameter to the Side of the Square, 


2 {il Prop, 30s Ny | | 
— ®y the Diamtter of a Cirele, 10 find the Side of 
Yar the inſcribed Jquare. FY 


6 71 1 100,707107, whiſt Log.ir—0 49485 
yn" 90 11 te Diameter to the inſeribed Square, 


op 
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Prop. 31. 
By the Circumference of a Circle, to find the 
Side of a Square equal to the Circle. 


So the Ctrcumference ts the Side of the Square, 


Prop. 32. Aj 
Having the Circumference of a Circle, to find 
the Side of the Tnſcribed Square. 


As 1 to ©, 225079, whoſe Log. is — 0,352334 
$9 the Circumference to the Side, Ec. 


Prop. 33. 
As 1 t00,785398. whoſe Log. is —0.98 508g 
$0 ti Proportion of the Square drawn about tht © 
Circle, tothe Circle included therein. 


Prop, 3 4» 
As 1,t0 1,273240, whoſe Log. is 0,104910 
So the Proportion of the Circle drawn about the /: 
Square, to the included Square. 


bh 
Prop. 35. 
Having the Axis or Diameter of a Globe, 
_ find the Snperfictal Contein. 


Multiply the Diameter by the Circumfe- ., 
rence, i” | 
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Art 1,103, 1416, whoſe Log. 14 0, 497151 


Fo the Square of the Circumfcrence to the Sus 


As 6 times 7, which makes 4.2, t0 22 


"a. 2. DG 


a ne 


Or elſe, Ar7 1922, - 

So the Square of the Axis, #9 the Superficial 

Content, BE [ 
7, 22:3 $4. Axis 14 (196) 616: 

Or clle, 


So the Square of the Axis, Jo the Superficial ' F 
Content. 1 
1, 3,1416: : Sq Axis 14 (196) 615,75 


Prop. 36. 
By the Circumference of a Globe, to find the 
Superficial Content thereof. 


As 22, 107 


perficial Content. bu 
Or, As 1,10 043 183, whoſe Log, 11—0,502837 
So the Square of the Circumf. to the Content, 


Prop. 37: 5" 
By the Aris or Diameter of a Globe, to find b} 
the Solid Content therof. [; 


So the Cube of the Diameter to the Solid Cons 
tent of the Globe, 4 

Or, As 110 0,5236, whoſe Log. is—0,713999 | i 

So is the Cube Diameter, to the Solidity. © {| 
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Prop. 38, 


By the Carcumference of a Globe, to find the 
Solid Content. 


Aj 1,t00,016887, whoſe Lop. ir —1,227552 
So the Cube of the Circumf. to the Solid Content. 


Prop. 39. 
Knowing the Solid Content of a Globe, to make 
a Cube equal tothe Globe, 


Extra the Clibe Root of the Solid Con- 
tent of the Globe, which is done by taking 
a third part of the Logarithm of the Solid 
Content of the Globe, 


(2 FÞ&y the Avir of a G jbe, to make 4 Cube equa 
bo 1 to the Solid Content thereof. 


8 * As1,t20,8060,4, whoſe Log. is — © 906357 
$0 tv Axis, 10 the Cube Root. 


| Props 47 
W | By the Circumference of a Globe, to make > 
Cube equal to the Solid Content thereof. 


WM 4-1, to ©0,256556, whoſe Log, is — ©,409 180 
. &o the Circuin{crence, to the Cube Root, 
I'roPp. 


m. "Grand Prajeſmions 3 
Prop. 42+ 


tf By the Axis of a Globe, to make a Square 
| equal to tbe Superficzal Content of the Globe. 


At 1,to 1,772454, wheſe Log, it —0,248573 
Cy, Sotbe Axis to the Square Root. 


Prop. 43. 
By the Circumference of. a Globe, to make a 
Square equal to the Swperficial Content of 


the 6 So the Axis, to the Square Root. 


Prop, 44+ 
To meaſure the Superficial Content of the half © } 
T Re of a Circle, or of any Setlion of a Circle |þ 
| more or leſs than tbe half. ;13. 


TY. Multiply half of the Compals thereof by 
"the Semidiameter of the Circle. 
Example. Suppoſe a Circle, the Diameter 
thereof being 14, 3 ſo the Semidiameter is 7, and  Þ 
the Compaſ; of the balf Etrcle will be32 ; and © 
tbe C ,ontent of the ſaid balf C ircle Ii required. 
Multiply half the Compaſs given, whichis |} 
ſj; 11, by the Semidiameter 7 ſo the Conteit is 
| fand nbe 79, Wen I! 


The like Rule holds for any part ef the 
Cirele, more or leſs than the half, where the 
Semidiameter is given : But other Se&ions of 
Circles cannot well be found, without the 
Diameter be firſt found, 


Prop. 45- 


To find the whole Diameter of a Circle, by 
h:owing .« part thereof, and the length of the 
Chord croſſing the Diameter in that part. 


Let a ſmali part of the Diameter be Þ 
aud lit the Chord interſciing it be 1 F 

Square one half of the Chord, which is 6 
that is, multiply it by it ſelf, or double Ny 
Loparithm thereof, and it produceth 40 5 
which divide by 4 the part of the Diamcter 
given, and there refis 1@ 3 which added to 
the (aid part, (hews the whole Diameter to 
be 14+ 

This Rule Folds either for the Scion of 
the Circle, or for the Section of a Globe, 


Prop. 46. 
To find the Superficial Content of the S egment 
of a Globe. 


Find the Diametcr, as inthe laſt Problem 3 
then find the Con: nt of the whole Gl lobe 
thcreby, as in Prop. 33, and tnen lay. 
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he Superf.Cortt. 616 


To meaſure the Content of the Segment of 4 
Circle, 


Meaſure the Chord AB 12 }, and the Pcr- 
pendicular DC 4, and multiply the whole 
of the one by two thirds of the other. This 
will come very near, as you may fee in my 
Purchaſers Patterns 


Prop. 48. 
To meaſure an Oval Superficies- 


Multiply the Length of the Oval by the 
Breadth, and divide the ProduR by 1,273 24 
whoſe Log, is 0,104910, and the Arithme- 
tical Complement thereof 9,895090. 

Or'by way of Prepertion, 

As 1,27324, to the Length : 
So the Breadth, to the Content, © 

Example. Let the T.ength of the Oval b 
40,and the Breadth 30, What is the Content ? 
As 1,?7324, Arith. Compl. Logs 9.895090 
To the Length 4.0 Logs --- ©: -. -- $,$02060 
$9 the Breadth 30 Log. ee 12477121 
Tothe $ uperficial Content 074271 
which, 


ht ttt. t.. a 


" * ili... titted. fot 
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> Wn 


that bath many equal Sides. 


Multiply balf the Compaſs by the Length 
of the Line drawn from the Center ſquire- 
wile, to the midit ef any oft the Sides, 


Sides, each 24 long, the Line, drawn from the 
Center to any of the Sides ſquirewiſe, will be 
23 fere: So balf the Compaſs will be 2 times 


24 which is 72 3 this multiplied by 21, maket 


1512 for the Content. 


Prop, 50. 


To find the Superficial Content of a Cylinder 


by the Diameter. 


As 7 to 22, or, As 14t03, 1416: 
So the Piametcr and Length of the Side multi: 
plicd together. to the Stperficial Content of the 
ert-ſide of the Cylinder, beſides the two Baſes, 

E xample, Let the 1:3jameter be 7, the Side 
or Length 12, which multiplicd make $4. 

Ar 1,t0 3,1416:- So Bq to 263, 89, 
Or clle you inay work it fomewhat mort 
readily by Inſtruments, 

Aj 0,318305, to the Diameter 7, 
So the Length 12, to the Content 264 fre. 


And 


To meaſure a Polygon, or a Regular S aperficies 


Example, Let the Polygon have fix equal 
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And by the Tables, "i 
Ar 0.313308 Arith, Compl. Log, 9:497153 
To the Diameter 7, Log. 0,9 45098 
So the Length 12, Log. 1079181 
To tbe Content 263.89-+ xF1,421432 


from which vbe Radius being ſubtrates, there 
remains the Log» of 263,$9 parts, as before, 
for the Content of the round out-ſide» not recko» 
ming the two ends, which you way find by the 
Proportion of. the Diameter to the Circle, 

Bur the beſt and plaineſt way is by the 
Circumterence, which being multiplied by 
the Length, gives the Superficial Content, 
adding the two ends thereunto. 


So tbe Compaſs being a2» multiplied by 12 


makes 264, without farther trouble, beſide tbe 


ends. 


Props: Ee. 5. 
To find the Solid Content of a Cylinder. 


Firft, find the Content of the Baſe, by the 
Rule of the Circle, or Diameter,or both; thea 
multiply the Content thereof by the Length. 

Example. Let the Cylinders Diameter be 7, 
andthe Length 12. the Comentof the aſe will 
be 38+ tere, viz. 38,4845, which mwltiplied by 
12 Makes the Solid Content 461,814 parts. 


Prop, 


Prop. 52+» BY! 
To find the Superficial Content of 8 Come; 8 


ES 11 
18 i 


Maltiply the whole Side by halt the Com- ; 
paſs of the Baſe, adding the Plane of the ,. 
Baſc thereunto, 

E.xamp! Co The Compaſs being 22 th Side . 
12; 12 multiplied by 11, which is balf the 
Compaſs, yields 132 for the Superficial Cons 
tent of the oat ſide, without the poſe 


Prop. »bL 
To find the Solid Content of a Cones 


Firlt, by the Compaſs find the Plane of. 
the Bate ; then multiply it by a third part 
ot the Height of the Cone, bs 

Example. The Compaſs being 22, aud the - 
beight 12, for the Ci at. ON 

Firſt, for the Content of the Baſe, 
As 12,56637.Log.Compl. Arith. 8.906790 


To the Circumference 22 Logs 1,342422+ 
So the Circumference 22 Log. 1,342422 
To the Content of the-Paſe x1. 585634 


which cancelling the Radius, it is the Logs of 
38,5153; which being multiplied by a third 
part of the Height, which is 4, makes 1 540618 : 
parts. Ia 
Here you mult obſerve, That the Height I 
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df - the Cones 4x inor "che Rept of the ef de line 
taken on: the-out-tide, fromthe Baſe wo the 

f iCnharp; toint: thereof; bu® the Line that" falls 
4 cPerpendicularly, from the'ſharp Point, co the 


Page <eNter of the: Baſe, all along through the 


middlc ot the Cone, which" cannot well be 

| meaſured, but may be foutid out by the If 

**" midiameter of ha Bale, and the lide or 

'""Nope-line on the out-lide, by the Rule of the 
"* Square, ag 1n Ba {Os 6 


iſ 


Prop, oY 
oa To meaſure ® Pyramide. 


1. 0h Yau may obſerve here, (That 3 P 
liffers from 4 Cone in this relp a) 


Pyramſde 


4 third 


ies, like a Sugarloaf z but a Pytamide hath 
- *1n Angular Baſe and Supetficies, of 4, 6, $, 


. 2r any number of Sides. To meaſure this 


{bal therefore, you muft firft find the Su perkicial 


/-Content of the Polygon at the Bale, as in 


3VProp. 47. then multiply « at b , third art 
yot the Height. T j ld. X 


jeg found Gut by the Lins Krawn from 


Wo: «Center of the Baſe {quirtwiſe , upon the 


__---- * middle of otic of the Sides*bF the P 


1des." oly on 
and then'from thetice opthe middle £18 
E 


19 And here alfb the Lins of "the Hei ghe ca 
j; not be [meaſured on the Shitlide; gh my i 


Eng: "3 
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W . > 
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That a 
"Cone hath always a round Baſe wy Supertt» 


of one 
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of the £ Sides, to bh Cubs: Or Pointat the oy 
By. theſe two Lines, you may by he Raep” 
the;Square, Prop. 16. find the' mhdeLife: of 
the Height, and ſo tind out the Solid Cons. 


tent thercok. 
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\ Ercin Pl FR conſiſts their nofifreal 

and moi excellent Ule ; For as Trige-.., 
Hotnetry j is neceſſary | 'n molt parts of the Mi 
thematicks, . ſo it 15 forwhat difheult; a; 1. 
"tedious to be per exformed by Natural Nut... 
bers and Arithm6 tick, And though nat). 
' Mathemitictans OA found qut ſome. halps.,; 
tNcrcin, by avoiding Diviſion in many Opt ,. 
rd jons3 yet none comparable, to this of the ;, 
| ogarichims, For, firlt, theſe Artificial hint 
"4 Tanpents are found as rcadily asthe Nv .. 
8. tral Sines and Tangents , - Which mailed, | 


"found out [by Tables, it being iwpoſſibls, i. 


LY 


' d "IO. "_ MM «0 oo "+ 0 . ] 
FR ads” &. SO OS 53 > eat$5 
" # _ & < $ A % Ng . *F "= ; ot 3” Wo me $9 p *..4 
; LD x i IF © "vl 3% | 4 Y 4 : d 
a Y 2 . A L> . ; Il bf d 
® 4 ; MBE" WV ERS: IO RON TIDE TO IT HE REIVETE 055 I p © 8 & # © ON : ; | ® q 
” 2 Re GREY LIE ORIENT IS 3 fo Ine RTE : 3 8 . FOI : 
X J : Fx _— Y * AS 4 C wt , - Wo F k 
my $ » a2 % PD WOE : EY 8 A B. « S$ '$ 
” & 


int any tokeep the in memory : And then being 

bY) thef. found out, they are aseabily tranſcribed. And 

mhel; paffly, the Operation is abundantly more ſpee> 

ie Sill, dily and certainly performed by themzbecaule 
here is only nced moſt times ot the Addition 

of the two found Numbers together, or at 

"= moſt but a SubtraQion of a third Number 
from their Produc, or inſtead thercof, an 

Addition of three Numbers together. 


Triangles arc either Plain or Spherical, 


I. Of Plain or 'Right-lined Triangles. 


Ere, firſt, take a few general Rules a- 
FT 4 bout them. : SCE 
= 1. A Plain or Right-lined- Triangle is a 
Plain or Superficies contained or compre- | 
r!t! hended within three Right or ſtraight Lines, 
07: Joyned together with three Angles or Cor» | 
alt;(!' NETS, P 
it (i 2, Theſe Plain Triangles are cither Right-= 
\xu angled, that is, having one Right Angle; as 
los Fig. 1, AB C; or elfe Oblique- Angled, that 
ut (38, without a Right Angle, as Fig.3.A B C, 
18: having all the three Angles cither Acute, 
01/+that is, leſs than go deg. or elſe one of them 
vii: Obtuſe, that is, more than go deg. TT 
15 3+ In either ſort of theſe Triangles the 5 
| c; "Angles are always <qual to two Right Angles, 
137: that is, 180 deg, LeeS, 
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4. In a Right-angled Triangle, the Right 
Angle being always go a the other two | 


Anglcs make allo juſt go deg. in ſuch man+ 
ner that one is the Complement or Co-line of 


the other 3 ſo that one of them being known, 
the other is alſo known, -" "0 
s. The Lines about the Triangle, ſome 


call them Sidcs, ſome Legs: But in Right 


lined Triangles, for better diliinction, it 
will be belt to call BA, the bottom-line, 


the Baſe; CA, the upright-line, the Cathe- 


tus or Perpendicular z and BC, the ſlope- 
line, the Hypotcnuſe, 


6. Every Triangle hath fix parts 3 that-is, 


three Sides nd three Angles 3 and theſe are 
all proportional one to another : ſo that any 
three of them being known, the other three 


may. be found out; unleſs it be the three. 
Angles of a Plain Triangle, which only ſhews 


the Proportion, but you may make the Lines 
what length you will. 

7. The Sines of the Angles are proporti- 
onal to their oppolite Sidesz and the Sides 
are proportional to the Sines of ther oppolite 
Angles. 


F24Mark this Rule well > for you will find 
| ttof great uſe, as you ſhall ſee by theſe 


following Propoſitions - 


$. li any Angle excccd 90 deg. ſubtraQt it. 


out of 180 4. and work by the vine thereot, 
2 * P rop 
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Of Plain Triangle, 63 


Prop, TH PE 

qwo Angles and one Side of 4 Rjzbt-angled 

Triangle being given, to find the other 
Sides and Angle. 


Example. In the firſt Figure, in the Right- 
angled Triangle BAC, the Angle at A be- 
ing known to be a Right Angle, or gO deg« 
and the Angle at B being known to bel36 9. 
52 min. 12 ſec. and the Side B C being 
known to be 350 Inches, Feet, Yards, Polts, 
Miles, Lcagucs, or any other kind 'of- Mea» | 
(ure ; How may I tind hereby the other twH 
Sides, and the other Angle? Leg 

Firſt, to find the Angle unkown, which 
1s the Angle at C, you muſi remember the 
fourth Rule before-going : And fo this; be- 
ing a Right-angled Triangle, the Angle at C 
's the Complement® ox Co-ſine of the Angle 
it B. Take therefore the Angle B 36 d-g2m. 
12 ſec. out of go deg. and there relts for the 
Angle at C 53 4. 7m. 48 ſec, which i the 
L0-lincof the other Angle, TID 1 

Sccondly, to tind the Side CA, your bet 
may is to work by its Proportion to the. Angle 
poſed thereunto at B, according to the ſe- 
7enth Rule, for this is a general Rule in al 
Plain Triang]cs, One 1" 
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Oo Plain ve": "4 


4s the Sine of any Angle, 
To the Parts of the Side oppoſed ern}, 
So #4 the Sine of any other Angle, 

To the Parts of the Side oppoſed thereunta.. 
And (o on the contrary, | 
As the Parts of any Side, ec. 


Wt 
# a. 


#$ 


So that in this Triangle BAC, having th * s 


Side BC 350, oppoled to the Angle N A 

90 deg. you may thereby find the Side AG 

which is oppoſed to the Angle at B, that 

Angle being known to be y- deg. 52 mit 
2 ſec. For, 

A, the-Radins or Sine of the An- 
gle at Agod. 


To the oppofite Side BC 3350  24,544068 
So is the Sine of the Angle at I = 77813 It 


36 d.52 m.12 ſee. 
To the oppoſite Side A C 210 x2,322219 


Q___ RO 


Add the {ccond and third Numbers coge / 
ther, and from their Sum ſubtract the hit}, * 


which becauſe it is the Radius, it is done by 


10,000000 


cancelling the hiſt Figure 75 (o the Remain || 


152.322219, Which is the Log. of 210 far *' 


thc Side delired. 


Thirdly, By the ſame Rule you may find Y: 
the remaining Side B A, which is yet une | 


known, by its Proportion to the oppoſite |: 
Angle at C, which was found to be 53 " 


7 min. 4% ſec. 
4 


Ar tha Rodiur or Sine of 9 O.d 10,002000 
lo the Side oppoſed Þ C 350 2,54406F 
$9 tbe Sine of the Angle C53, + 5903099 
bi, d. 7 me 48 ſec. : 

To the Side B A 280 2,447 158 
which cancelling tbe Radius, the Remaigee. i 
'withe Log. of 280, for the Side BA. And 

% thus you have found all the fax parts of tho 
he WT angle 


*u| 
FIN $ Prop. © Qs 


Two. Sides and. one Angle of a Ri gbt-angled 


Triangle being. given, #0: find the reſt of 4he 
Parts of tht ſaid Triangle. 


It the Angle given be oppoſed unto i: 

'1"f the given Sides, you may work by. the 
i2.;”roportion of the oppolite vges and FE 
\ Fory 

a offs the Parts of any known Side, 

:., Tothe Sineof the Angle oppoſed beret 

.p,$0 the Parts of any otber Side, 

i, Tothe Sine of the Angle oppoſed thereunto, 

Example, In the Triang eABC, Fig. 1. 
Let the two given Sides bo AB 280, and B 

ol ' C 350,” which Side BC is oppoſed to the 
Angle A, being known to be 90 "7 


- Firſt, To find the Ange ” COPPore tO 
"the Side A PD. 


a 3 }* 


E444 


dr the Side B G 380 Te 


To the vppoſite Arigle*A 90 Ro 149 v0060g 
He R90D) 2:447158 


Sum "12. 2.447158 

Fu the Sine of the Angle C 53 4. 
* 7 min. 48 ſec. HE. F 4 903090 / 
Add thi! ſecond and third Numbers, and | 
from'the Sum thereof ſubtra& the fit, the + 
Remainer is the Sine of the Angle deſired, 
wiich is 53 deg. 7» min. 48 ſec. ws 
Sccondly, Now this Angle being knowy, | : 
the Anglo at-B is the Completcnt thereof, 
while IS 36 deges'$2/min. 12 ſte. | 
Thirdly, For the Side' C A, having found 
the oppolite Angle at B to be 36 deg. 52 min, +1 


12 ſee, you may beſt hnd it, as before; in the \ 
laſt Propoſit Ito. 


As the Radius or Sine : f he An-C._, "EE 
ple at A go 1, k ef onhribabed. © Þ 
To tbe ou Side BC 350 2; 544069 
So the Sine of the Angle at we Qed ide 
36 deg. 52 min. 12 ſec. , le: | 
Tothe Side AC 210 +2,322219 
You night have found it allo by the 
Side AB, and the Angles B and C ; but 


te work by the Radius is ſomewhat the - 
qcadicr Way. 
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Prop. 57+ 


In a Right-angled Triangle, the two Sides in- 
eluding the Right Angle being given, to find 
the reſt of the Parts of the Triangle, 


Example. In the Triangle BA C, Fig. 2, 
Suppole the Side BA to be 280, and the 
Side AC to be 210, and the Angle A' be- 
tween them to be a Right Angle 90 dege to 
tind the other parts of this Triangle, 

You may make cither Side the Radius : 
But we will ſuppoſe the Side B A to be the 
Radius ſo the Side AC is the Tangent of 
the Angle at B 3 the Avgle at C is the Com= 
plcment of the Angle at B; and the Side 
BC is the Secant of the Angle B, or «ſe 
may be tound by the Rule of Oppoſition, ©. 

Firſt to hnd the AngleB,. 


Ai the one Side B A 280 Log, 2,4471 1 


Darren 


To tbe other Side A C 2 10 


RW 23,322219 
So is the Radius 90 deg. 19,00-000 


I——— 


F. 


12322219 |; 


9 oats: 4. nee 


Sum 
To the Tang. of 36 4. 52 m: 12 ſec, 9.875061 1 
which is the Angle atB, the Complement {| 


whcercot being 93 aeps 7 mine 4.8 (ee, 1s the 
AngcatG WE ſe 


Then 


Then for the Side B C. 
As the Sine of the Angle B 36 4. 2 9,778151 
$2 min12 fic, OE Et 
T its oppoſite Side AC21io 2,322219 
So the Kaduw, or go deg. 10,000000 


Sum 


12.322219 
To its oppoſite SideBC 350 2.,54.4068 
| Or you may find the Side B C, as it is the 
Secant to the Angle B, 

As the Radits, or 90 deg. 10,000000 
To the Side B'A 280 2,447158 
$9 the Secant of the Angle B36 > 10,096910 


d. 42 m. 12 ſec, 
To the SideBC350 x2,544068 

If you'want the Secant, you may find it 
by the Arithmetical Complement of the Co- 

| fine, as Chapter 11. | 

Or elſe you may (quare the two Sides, and 
then add them together, . and the Square Root 
of the Product will be the ſloping Side B C. 
The Square of 280 is 
Toe Sqnare of 210 #4 44 
Which added together make 122500 


CO Se. 


ve Logarithm whereof is \  5,088136 
[be balf whereef is  2,544068 
which i the Log. of 350, the lengrb of the 
bird Side BC. And thus you have all the 
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Prop. 58. 
In a Right-angled Triangle, two Sides being 
given, including one of the Acute Angles, 
#0 find tbe otber Parts of the Triangle. 


Example, In the Triangle ABC, Fig. 1. 
Let the Side AB be 280, and the Side B 
C 350, and the Angle. included between 


them 36 deg. $2 min. 12 ſec. to find the 


other Parts. 


Firſt, the Angle at Ais a Right Angle, 


or $0 deg. 
Secondly, The Angle at C is the Com- 
plement of the Angle at By therefore it is 
534.7 m.48 ſec, 
Thirdly, Theſe being known, the Side B 


C may be found by the Angle B oppoſed 
thereunto, as before, 


As the Radius 90 og. 
To the Side oppoſed BC 350 
So the Sine of the Angle B 36 2 


10,000005 


4. 52 m-. 12 ſec. 9778151 


Tothe Side AC 210  22,322219 
Theſe are moti of the Caſes of Right- 
angled Trianglesz or to theſe Rules 
they may be all reduced, 


\ 


2,544068$ . 
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fs the Sine of the Angle A 30d. 9,698970 


Of Oblique Triangles. 


Prop. 59. 


Two Angles of an Oblique Triangle being gi« 


ven, and a Side nppoſed to either of them, 
to find the reſt of the Parts thereof. 


Exmple. In the Triangle ABC, Fige$s | {160 


the Angle at As 30, the Angle at Bs 4 5» 


and the Side BC 15 2900. To tind the zeft 


of the Parts of this Triangle. 
Firft, To find the Angle C, it is the 
Complement of the other two Angles to 1803 
for the three Angles always make 180 dep. 
as in the third Rule : So that thele two An- 


glcs, Abcing 3o deg. and By5 dep. bring ad- 


ded together, make 75 d:g. and their Come 
plement to 180 being 105 deg. 15 the Angle 
at (C. 

. Secondly, The Angles being all thus 


known, the Sides unknown may be found 
by their Proportion to their oppolite Angles, 


_ as before; tor the Proportion holds allo in 


theſr, Thus to tind the Side A C) 


| ooo ad 


T Tothbe Sideoppoſcd to it CB 2900. 3,462398 
i Sotbe Sine of tbe AngleBqgygd. g,849485 


Sum of ſecond and third 13,3 11883 
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Fa Tach Cates i 45 > thels, when you Vive 
ne or Tangent in the firtt place, you wed 
v, ork by the Arichmctical Complement 

creof, and fo fave the Subtrattion, as I 


\ewed Chap, 11. And fo Ifhall doin che 
zlowing Operations, 


'-;, Thirdly, Then to hnd the other Side AB, 

f;: v1 wot Angle at C, which 15 105. 
Here becaule the Angle exceeds 90 deg. 

you muſt work by the Complement to 180, 


'-, Which is 75. 

As the Sineof A 30d, Arit.Comp. ©0,301030 
.. To the Sideoppoſed toit CB2900. 3.462398 
"\.,, So the Sine of C 105, viz. Sine75. 9.984944 
\.. Tothe Side oppoſed A B 5602, x3,748372 
{> Thus have youll the Parts of the Triaogſe. 


— 
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Tine | Prop. 60. 


1:4 Two Sides and an Ample oppoſed to one of them 


being given, to find the ather Angles gud 
ly j | the third Side, 


"This is but the Converſe of the former 3 
'- for the Sides and Angles have a mutual PIO» 
portion one to the other, 

\,, Example. In the Triangle ABC, Fig. 3. 
9" let the Sides given be ATAIO, and CB 
#" 2900, whereunto the Ang] © oppolc cd l5 A 39 
* d.tohnd the Angic B, 


As 
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As the Side AB 2900 Comp. Ar. 
To the Sine of the opp. Ang. A 3o d. 
$0 the Side A Cgqion : 
" To the Sine of the oppoſite Ang.B x9, 
which is 4.5 dep. ore (99% 
Now the Angles A being 304. and B gg; a 
d, which make 75, the Angle C muſt be. 
105 4. the Complement to 180, and the Side: Me | 
oppoled thereto 5602, as was found before, ' 
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Prop. 61. : 
Two Sides of an Oblique Triangle, with the G, fa 
Angle contained between them, heing given + 
to find tbe other Angles and Side. 


+ In che Triangke ACP, Fig. 4. let the 
Side AC be 4101, and the Side A D 5604, dC: ff, 
| and the Angle between chem at A 3o 4. and itt 
K-15 required to hind the other two Angles, ” 
and the Side C D, eD ade 1 
Toreſolvethis Oblique Triangle,'tis a good #:- » 
py plain way to part it into two Right-angled ''n4/ 
1 Triangles, by letting fall the Perpendicular + 1{+. -, 
+ Þ from the Angle C. To perform which, 54 _ 
Firft, For the Right Angle ABC, you | 
4 Have the Hypothenuſal AC 4101, and the 
F Angle at A30dep, Thercfore as in Propoſe "7 |, | 
Ylon 55, bythe Rule of oppoſite Proportions ''t 7 
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Lunt 4 -5- 24/4 A 9, 
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Co Ir ron OR 0 
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eo chetn, and work Pt 


, WIE : 4.3 © WED. DM Red. 3 WW, 52 4 5 £1 py SA. a 
EW &. KEY KEE. & ; D A , f . , ; oy 
a | - 


books. . to "pops . 
$9 A30 _»s to C B 2051. 
And again, 
AiBgodeg.w A Calo: 
SoC Go Fir get0 AB 3551. 
Thas you have all che Sides and Angles of 
the one of theſe Triangles A C B, 
Secondly, For the other Triangle, which 
15CBD, ſubtract the Side AB, which was. 
— to be 3551, from the whole Line A 
D, that is 5602 3 and there relis 2051 for 
the Side BD: And thus you have the two | 
ſtraight Sides of - the /Irzangle CBD, vize 
C B 2051, and BD 2051 ; Ando you may, 
as 1n Prop. 57. ind M Angle D by Tans 


4 |; gc nts. 
10; Ar BD, toBC:: SoRid-to Tang.D 45 &. 
\32 Lafily, For the' Side CD, bs ofpoto 
x44; Proportion, 

At BC,roD45d:; SoB god. to CD 290bo 
Wy . Another way to. perform ws a 
lit. Take the Sum of the tw My Side A DN . 5602 
per Sides, and the DifferenceS Side A C 4101 


DD — — —— — 


Sun 9 9703 
_Dff. T5ol 
As the 5 Chem 9703, Lo Ar. Com. _ 6,0130 
Toithe'D Diff. of the ixp0 4: I 39% | 3 07 5H SI 


So Tang. of Angles nk. 75 d. 10,571947 


to Top of Diff. of er 1 9 d. X9,7614.22 


Tis 


- "Y This Aided tc to » half the ic Angles w un- " m ig vile 
known, fhews the greater An- ' 75 ' 9: if; 
te to be 105 deg. arfd ſubtrafted 
Hom | it, fſhews the leſs Anple to 
begs deg. O M, 
And thus having all the Anglcs, Huy: 
you may tind the unknown Side C D by ity © BEES 
de Bee Angle at A. _ uw 


ProOP. 62 


Hwving the three Sides of an Oblique Trang, or We 
| to find the Angles, : 


In the Triavgle ACU, Fig. 4+ Suppols, 
che greater Side A Dbe $602. 


\ 2% 3 : 

\ The two leſter F AC 4101 9 Ob 7 i 

Sides CD. -PTO : OE 

| | POLLAIITS 

* TheSumdt theſe two 7001 Fan TR 

t The Difference of them 1201. 

As the greateſt Side $622 £0.47 6,2516%9 tne tin 

To Sum of the 2 leſſir 79*ot1 2 845108” _ cr 

1 So the Differ. of them "201 3079543 10 
| Tos fourth Number 150t ,x3,176360* 

4 - This 1501 5 AE a part of the 2 rcatelft 6 bf Tj 

Side, which bcing ſubtracted from it, the "li; Ay q 1 

| Perpendicular will fall jo the midgc of :the ©! be 16 4, 

\Remainer thercot, and (v_ part it into two "14 

Right- angled Tring] SP 


"Thug 


2 OO NANG 
OO 


TOE t 
AS. 55% 
5 + 


"If Flaw 74anp Tet. 


\ This the greater Side A D being 
. The Part ts be ſubtrafled A E 


\There remains E D 


" The balf whereof is D B Penny 2050 
 Shich! is the place where the Perpendicular 


= B falls, and is the Baſe of the Mer Tri- 


aa DBC. And this ſubtracted from 
he greater Side;- leaves 3551 for the Baſe of 
he greater Triangle A BC. 


- _—_ 
# *.4 5 [fr | 
+.,4; [4 


Now havirlg theſe two Baſes of theſe two 
"riavgles, and their Hypotenuſas 4101, and 
900 given before, you may by the Rule of 


.. \>ppolite Sides to thx Angles ee all the 


Fg © 4 

#3 
b © x a. #.% 
TY E: V4 j* 


ngles, 

"7, In the Triangle ABC; 

At AC4101; toBgo deg. 

So AB 3551, to C 6odeg. 
he Complement whereot 1s the Angle A 
2 deg. 

2. Then in the Triangle ef B-D; 
i As CD 2900, wB godeg.- 
; $o BD 2050, tC 45 degs 


[7 - hoſe Complement is the Angle at D 45 ;d, 


"Thus in the- firſt - Triangle ACD, we 
'ave found the Anpleat A to Bl © deg. the 
= ag at Dto be 45, and the 4wo Angles 
' Ct be 60 deg. and 45 degs war's is in all. 


b, "og deg. 


OF 


- 


gc are Parts or Arches of three Great Cite? 
= a of Equal Degrees: | 


| Mecjaionk, Oo 


ilar, Or an Ooiieparangaler Tre: 


or .,-.. 
'$ © Spherical Triangles. h. 


| Ere likewiſe you may tak- a few Genes! 

1al Rules for the better underitanohg | 

theſe Triangles. 4 
- .L» Thee Spherical Triangles conhit of- ſix, 
Parts, ; that is, thice Sides and three Anglesy! 
any three of which being, known, the i 
may be found out. "| 
2. The three Sides of a Spherical Triay Ti 


cles of a Sphere.z and as Plain Triangles. ar! 
meaſured by a Meaſuse or. Scale of Egquall 
Parts, fo thiſcare to be meafured by a Salt 


, ArGreat Circle is any. ſuch Circle "Mi 


divides the Sphere or Globe into two equl 
Parts as che E EquinoQial, the Ecliptick, th 


-+4+ The; Sum of the Sides of a Spheral Fl 


Soi be Bur of the thiee REI of. "l 
phe: &al::Taiangle are greater than (no. 
Right Angles, but leſs than fix. © 4h 

6. A Spherical Triangle is either Rear 
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Of Spherical Triaweley, #77 
/7, The Sines'of the Angles are Proportio-= 
1al to the Sines of their oppolite Sides 3 and 
n the contrary, the Sines of the Sides are 
r0portional to their oppolite Angles. 

8, ln Right-angled Triangles, the Side op- 
ohute to the Right Angle 13 called the Baſe 
1c Other two are called Sides or Leys. 

9. A Perpendicular is part of an Arch of a 
zrcat Circle, which, being let fall fiom any. 
.ngle of a Triangle, cars the oppulire Side 
t che Triangle at Right Angles, and {o parts 
ie Oblique Triangle into two Right-angled 
Tiangles, And theſe two Parts cither of the 
dc or Angle, ſo divided, muſt be (ome- 
me added together , and {ometimes ſubs 
acted from each other, according as the 


erpendicular falls within or without the 
r1angle, 


by - CO 
—_— cc. 
5 M 5 & IE Wc. 
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Of Kight-angled Spherical Triangles. 


Prop. 63, Caſe 1. 


be Baſe and one of the Oblique Angles being 
known, 20 find the Side oppoſed to that Angles 


In the Right-angled Triangle ABC, A_ 
cprelents the EquinoRial Point, AB is an 

\rch of the Ecliptick, according to the Lon= 
Pd es RD "4 aitade | 


Lad 


70 o RI Talents 


gitude of the. San in the beginning of Tax- | Fr 
rw: So that AB is 30 deg. B C thews ther | vo! 
Dechnation of the Sun from the Equinois"|, 
al in that Longitude, and AC 1s an Arch» 
of the Equinoctial Circle, ſhewing the RI, 
Alccnligu ot the Sun in B, | 
Now knowing AB to be 30 deg. andthe 
Angle of the Ecliptick at A to be 23 d, 30m, || 
it 15 &quired to 'ftind the Dechnation.of "of tl 
Sun, that-is, the Side BC eppolite 10 in 104! 
A n g le ac A. &>: 
As the Radimnt or Sine of g0 d. 
1 othe Sineof the Baſe BC 3od. '} 
So Sine of the opp. Ang. A 23d. 56 9; 60 "ip T1:9+7 
To Sine of the Side B C 114. 39' x 1,299 
which is the Declination of the Sun tort Wt 
Point B of the Ecliptick. * And it you't\lf fer 
this Sine of the Angl: of the Ecliptick, bj 
30 m. which is 9,600,700, and write it aif: hy, X 
19 a Paper by ic {ef, and lay it to each BÞ 
gcc and Minute of the Canon of Sines; Wi 
to add them together, writing out their Sull;; 
in a little Book ; it will-be no great labor... ; 
make an caat Table,ſhewing the Declinatly;; TIN 
for each Degree and Minute of the Eclipti&|;.... 
This alſo is the way of letting tall a Per| 
pendicular trom an unknown Angle 3 ,f 
'B Ci 's Ferpendicular to & C, from, the \t 
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TEjART TITTIES 
Of Spherical Iriangher. 


% s 
1am; 


Je Rgt: 

;. bp Prop. 64. Cale 2. 

n nk The Baſe, and one of the Oblique Angles be- 
i1(;, 31g known, to find the Side adjacent to tht 


Angle. 


F \ i! 
. 
*$2+% *44% 


' 1s the Radims,to the Coſine of tbe Angle know? 
"349 tbe Tangent of the Baſe, to the Tangent of 
MIO the Side required. 
V:0:1' Thus the Baſe AB being the Longitude 
\ off the Sun 3o deg. and the Angle A being 
3 deg. 30 min. the Side AC will bc found 
_ 15be 27 deg. 54 mint» which is the Suns Right 
1:s, !Acenhion in that Point, | 
j4.,50 7s the Radits, or gO dep. | 16,09COCO 


[45 1 'v the Cofine of A Coſ. 23. 3O 9.962395 
| th; ' the Tangent of AB, Tan. 30d. 9761439 


Andi. 0 the Tangent of A C27 d. 54 m. 19.723837 
.tig Thus taking this Log, Sine 9 962398, you 
ardv23y make a Vable ot Right Aiceniton for 
[| i; very Degree of the Suns Langicuds, as be- 
0 \re tor the Neclination. 
\,o2' This alſois the way of letting fall a Pey- - 
-,1rendicular from an Angle known, For A 
hc being Baſc, ACand BC cut one another 
(3 Night Angles in the Point C, 
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Prop. 65- Cale 3 3* | [I 6 


The Baſe and one of the Oblique Angler being'|, (| 6! 
known, to find the other Oblique Angle, ©! li 


At the Radius, to the Co-fme of the Baſe : die 8 
$o the Taugent of the Anplc given, to the Gs. Jin: 
rawgent of the Angle required, 

Thus the Bafe AB being 3o deg. and | ""y "WT 
Angle A 234. 30m. the Angle B will by..,, = 
found 69 dep, Fe min, which is the Angle... 
that Point of the Ecliptick with the Ma |, 
dian, S . 
Ard thus you have all the fix Parts of fe. /, 
Riglt-angled Triangle A BC, There fy, 
other ways to hind them: but thcſe areſiy,, 
wm {t ready, having the Radius in the WW - 


'.  Peop, 66. Calc 4. 
The two Siaes bring given, to find the Baſt | 


34 VP 


As the Radius, to the Co-fine of one of the Side ii, 


So the Co-ſenc of the other Side, fo ihe Co-ſme Wy 
tbe Baſe. : 


Example. In the Triangle A BC, nat - jt 
A C bing 27 4. 54m. and the Side BC " 
Mg, 114d. 30 mn. th Balc A Bwil 1 be 30 deg. "or 


I ar 


5 5" ds £ P x _ P 
yo | 


Wigs" Prop. 67. Caſe 5s, 
"'#. The two Sides being given, 0 find cither of 
the Oblique Angles. 


'., As the Sine of the Side next the Angle required, 
«1, is tothe Radiuw: © 
21:{ $0 is the Taugent of the oppoſite Side, to the 
4. Tangent of the Angle requires. _ t 
4, Thus in the Triangle ABC, | the Side 
4x: AC being 27 d. 54 m- and the Side B C be- 
ing 11d. 30 m, the Angle A will be found ' 
{10 be 23 4.30 m. ROS 
21 Herework by the Compl. Arith, in the 
 .arit place. | 
; © Asthe Sineof AC 27454 Co. Ar. 0.329918 
To the Radius .  10,000000 
Fo the Tangent of BC 11d,3o' 9,3038463 
i, To the Tangent of A23d.zo0m. g,638281 


MEPs ana, Prop. 68. Cale 6. 


1 Ine of the Sides, and the Oblique Angle nexs 
ae, ti it being given, to find the Baſe-' 


:'As the Co-ſine of the A 
'', Radu: 
To the Tangent of tbe Side 


=, i 


+» gent of the Baſe. 


» 


nole given, "is to the 


giveny to the Tak- 


| So the Side A Cbeing 27 & i 4 #1. and the W's! 
Angle at A'z3d. 30m. you” ſhall find the ' "* 
Baſ: to be-god. þ BY 
Cofe A, Tang AC:: Radius, Tb an, |» 
23 & 30 27 d.54 god. 3odo | 


Dear, 
govr” | 
P 6 Caſe 7 416600 
TOP BY. 4 | ww Wgh, 
| Ko 
One of the Sider, and the Oblique Angle nexts 4 114 


it, being known, t0 find the other Side. 


At the Radiia. 20 the Tangent of the Angl | 
given : whe 

& the Sine of the Side given, to the Tangent. | 
of the Side required. 

Let ACbe27 4d. 54 m. the Angle A 23 * 
zo m. the Side CB will be found 11.0 Wnt 
SO mM, xaor, | | 

Rading, Tang. A ;: Sine A C, Tang, CB 

FO. [23-30-37 54 11-30 4.00 
__ 4% Bl. 


\Prop. 70, Caſe 8. * ih CR 


One of the Sides, and the Oblique Fes wot” \lngb 


it, being given, to find ze other Olin 
Anple. | 


: 


As the Radius, ta the Sine of the Angle given: 


So the Coſine of the given Side, to the Coſine if 
_ #be Angle required. 


Let A C be bo deg. 54 min. and the An. 
gt. 


os A323 deg. 32 min. the Angle B will be 


found 69 degs; 22 min. 
Radius, SineA:;: Coſe A C, Cof. B. 


go 23:30 27154 69+452 


Prop. y1. Cale 9. 


One of the Sides and the Augle oppoſed to it 
being known, to find the Baſe. 


LetBCbe 11 deg. 30 min. and the Angle 
A 23 deg. 30 min, you will find the Baſe A B 


30 dep. 
Sine A, SzyueBC::; Radius, Sine A C. 


23-30 11.30 90 21434 
Prop. 72, . Caſe 10. 


:1- One of the Sides and the Angle oppoſed to it be- 
ing given, to find the other Side. 


LetBChenr deg 30 min, and the Angle 
A 23 deg. 30 min. you will find the Side AQ 
tobe 27 deg. 54 min. 

Tang. A, Tang. BC: : Radins, Sin. A C- 

23-30 11430 go 27:54 


Prop. 


Prop. 73, "Cafe T7 
One of the Sides and the Angle » 
being piven, 10 find the othey Obi ane pg 


Suppoſc BC r1 deg. 30 min, and the An. 
gle A23 deg. 30 min, the Angle B will be 
tound 6g ag, 22 min, 


Coſ BC, Cof. A::; Radins Sinc B, 
11.39 293430 go 69.22 


"hon, 74. Caſe 12. 
One of the Sides and the Baſe being known, t6 


The Side being AC. a deg, &4 min, and 
the Bale AB 30 mw the Angle A will be 
23 deg. 30. mit. 

Teng, A |, Radins :; Tang. A C, Cofe. A, 


30.0 go 27.54 23430 


Prop. 75. Cale 13. 


One of the Siles and the Baſe being given, L 
find the Angle oppoſed to that Side. 


The Side AC bcing 27 d. 54 m. and the 
Baſe A B3zod. the Angle at B oppolite to ng 
Side A C will be found 69 d. 22 m. 
 Sme AB, Radins:; Sine AC, SineB, 
Yo 300 90 27:54 Gpas 
1 oye dal Prop. 


poſed to jt 


find the Oblique Angle next to the ſame Side, | 


# 

4 4pponi F 
4 1,54 435 , 
” j * gf" 
it $72s þ +. - 
T7 $71 FELErP 
"= Mis 
iieky 33K! 


oy > ” - 
'# 1 4 WF TY 
z IE bu y 6 4 : : F # # | , £ > 
be , » Y . 
J d ; a <Y E F 


Prop. 76. Caſe 14 


One of the Sides and the Baſe being given, to 
find tbe otber Side. 


The Side A C being 29d. $4.m. and the 
Baſe AB 304. the Side BC wtll be found 
I 1 d. 3O mM. 

Cof A C. Radins :: Coſ. AB, Coſe B C, 
27.54 90 39.0 I'lz39 


Prop. 77. Cale 14. 


The two Oblique Angles being givex, to find 
the Baſe. 


As the Tangent of one f the Angles, is to whe. 
Kadius: 

Sois the Cotangent of the other Angle, fo the 
( ofine of the Baſe. 
Taug. A, Rading :: Cotang. B, Coſo A Bu 

23-30 goO 69.22 30.0 


Prop. 78, Cale 16, 
The two Oblique Angles being given, to find 
either of the Side. = 


A; the Sine of one of the Anples, to the Co- 
fine of the otber Angle : 


So is the Radius, to the Cofine of the Side oppoſed 
_ 80 ubs Angle, whoſe Cofine was takene 
Sine 
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inc A, 


Sine B, Cofine A: : Radius, Coſine B C. 


Of "Oblique Spherical Triangles : 


OR, 
In all Spherical Triangles. 


Prop. 79. Cale 17. 


being given, to find tbe 5ide oppoſed to 1ht 
other. 


Work by oppoſition of Sides and Angles. 
As the Sine of the Angle oppoſed to the Siat 
known, 

To the Sine of the ſaid Side: 
So i the Sine of the Angle oppoſed 0 the Side 

requircd, 

To the Sine of the Side required. 

Example. Set your Globe to the Latitude 
of London, 51 deg. 30 mix, and turn it about 
ſo that the Suns Longitude in the beginning 
of Taxrw, Or 30 deg. miy touch the Hori 
zon ; So you ſhall have a Triangle like this, 


Fig.6, ABDandABE; wherein the Side 
_ ABisthe Longitude of t 


S 


Two Angles, and « Side oppoſite to one of them 


OEM ' ; 5. 2 d. & 
, : . | | ( 
* # 
Coſize B : : Radius, Ciſine A C, i. 
. ? , 


| ' terry 6, 
he Sun 30 deg. the. 
Arugle 


t; al 
, WIN! 


Angle A is the hgh ot the Ecliprick 23 is 
20 min. the $uns greateſt Dechnation, the 


—— Hidcs BD and BE will lic in- the Horizon, 


o 
| 1 
[ill 


14nd cut the E quinoQial in the Point D'on 
che Eaſt ſide, 3d in the Point & on the Weft 


: Side of the Globe; and fo BD or BE rc- 


preſent the Amplitude of the Siin, or his 

Horizontal Dillance from his EquinoQial 

riting and (ctting. - Laſtly, the *Angles D 

and F are the Complements of the Latitude 
-$ deg. 30 min. * 

Now therefore in the Trian ngle ABE, 
l}aving the Side A B 3o deg. the Angle at A 
2 3 deg. 30 M1Ns and the Angle at E 38 * 4 . 

30 mim. the quiſtion is, to know "the Sid 
or B E, which is'the Amplitude. 


Work according tO the Rule Propoſed, you 


(hall nnd, 
As ;E, t9 AB::S05A,05BE. - 
38-30 30.0, . 23430. "18.41 


which is the Any plitude of rhe San i in the 


Point B, ens BD isc wat 'the one. 
being the Amplitude on the Eaſt fide, the. 
orher on the Welt 3 and the Point C's the 


Point of Ripht Aſcenſion juſt between them; 


And the Difference of | Aſcenfion'is'C E and 


CD, to be added to or ſubtraQed' from the 4 
Rip ht Aſcenſion. according as: the Tun hach FS [ 
North Or South Latitude, | Wo ; 


. * - q > 
WV 
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Prop. 80, Caſe 18. 


Two Sider,. and Fre Angle op poſed fo one 4 Fa | { BY 


oboſe 8 ids 6, bring given, to fi ud the angle A 
oppoſed 40'the other, 4 


This is but the Converſe of the laſt bing 


poſition, and js performed by the Propoytis. by eigt þ 
on between the Sines of oppolite Sides and, © | 


Anp It's, | 
E opts In the Triangle AB E, Fig " F..; 

the Siic AB briny, 3 deg- the An ole E 33d. A 

3O mm. and. te os BE 18 d. 41 ha An 

ple Awillbs found 23 d. 30 m- 

At Sin. A. B,to Sins E: ; $o Sin. E B, to Sino 


% & 
v4 
SS Rn 
0,0 -% © S I op I 23 $ Gf IE: 
®* * -& TY | *, "IE 
| 62, 


"Prop. $1. Caſe 19. 


7 wo Sides and. an Angle inclnded between them 
being erown;- to. find the »ther Side, 


To reſolve. this Propoſition, the beſt way 
is to 1{olve the Oblique Triangle into two 
Right-avgled Triangles, and. then work all" 
ue former Rules, to find cither a Side or a 
Angle, by any three parts of the Triangle © 
which are known. 
 Inthe TrianglcZ P ©, Fig. 5, lt P repre» 
ſent the Pole of the Would, 5 hi Zcnith of _ 
London, © the Place of the Sun, having 20d. 


ks 


of Long 0." Now | in this Ttian gle P Z 
ale 1} "Tp hb; deg. 30 min. the Crna of the 
Latitude of Landas, let P © be7o 9d. the 
1.C ompl: ment of the Suns Dedlingion, and 
"the Angle at'P 31 deg. 34 min. the Diſtance 
trom the Mcridian 3 the (uettion'lis-to - nd 
/, the Side Z ©, which is the Diſtahce of the 
3; t; | dun from the Zenith, and is the Complc- 
4571;4, nent of the Suns Altitude,.” | 
The way to. zeſolve this, is firft to let 
4-487: alli a Pernintioe from 'the Point Z; 
 4:,; pon the Side. P ©, which will: fall in the 
/ 11, Out R, The Icngthof this Pexpendiculac 
'z -R may be found by che fir(t Cale, and the 
-,{},; ide PR bythe Second Caſez which being 
\,, . thtrackcd from"P-©O, gives the SideRO:; 


© » the Triangle PZ © is divitied into two 
-,. -\ght-angled Triangles, ZPR and ZO R. 
'  _ iow having 'the two Sides'ZR and R ©, 

121677 0w may nnd the Sides + 2'® by the 
ay 2urth Propoktion, which: is 'the- ing des 


red. 
wn  'But to make chis {ſomewhat ſhorter, and 
"4" odO it at two Operations, without hnding 


fg length of the Cerpyndicules ZR, work 
1s. 


1 thi Wy Fir, As the Riding or Sine of's R P, 
© TotbeCofineof TPRy' 
{7 | - Sotbe Tampemtsf Z P, 
lili , TotbeTT, ew of the Ark PR. 
\ W541. Secondly, 


A 


as here it doth within the Triangle : In th 
angled Triangles, the one included with 


ABD were given, to. let fall a Per bi | 


Secondly, As the Coſine of Þ R, 
Te the Coſine of ZP : 
- So the Coſine of R ©, 
To the Cofine of Z ©, bo 
So, the Height of the Sun 'at that difta t | 
from the Meridian will be about 40 deg. has 
ving that Declination. #7 . 
By this Propoſition alſo; having the Con ij 
plements of the Latitude of- any two Plas 
and thytr Difference of Longitude, which $7 
the Anglc at P, you may. find their A g 1 

(tance, which 15s the Side Z ©. | 
Likewilſe Having the Complements of hi 
Latitudes, or Declinations of any two Staf I oh 
and the Difference of their- PAN | 
Right Alcenhions for the: Angle ac P, ye F 
—_ fnd- their Diſtance, which will be 
Side'Z 0 Ay 
But in letting. fall this Peper 
ſometimes$'it will fall without the T riang 


8 4 3 
_— 


Caſe the Side of the Triangle mult be cad 
tinued, and ſo there will be. two rh 


x" 


the other. 
As for inſtance, Fig. 8. If the Triang '" 


lar from B, the Perpendicular BY C fall#\\!: hy, 


without the Triangle, upon the Side AI}... 
penlongeys toC 3 and fo the two Right-angled 


Tr ey | 


"1h, : 
» 


"7 ID "Pp We — OY > -_ = # 4, EVETNY has — I 2 
UſSpherrical:” FTAaH&7es,\ 9h 
f PR 


/1p, Triangles found {ere wil be ACB and 
ha IC B: and (o you: may by the former 
opolitions tind out the Side B D, 


F1*9 
Ly * 4 


Prop. 82. Caſe 2 ©, 


' *w9 Sides and the , tagle includ: -d being RH: 
to find either of the other Anples, | 


), hang 


au As in the Triangle ZP ©, Fig 7. know: 
0plut, 1p" ZP 38 deg. 30 mine. and P DO JO 4, 0 me 
y fd: nd the Angle P 31 deg, 34 mine. to find the 
'Y, .ngle at ©, 
Mplemi: Firlt let fall the Perpendicular Z R, or tad 
NW IC Arch B R, as in Caſe [ 9, Then, 

ir Logs the Sine f OR, to whe Sineof PR- 
baby 0 the Tang-of | to the Lang.of ©, 30 &, 28 
ch wi 

| Prop: 83. Caſe 21. 

 Panit.rwo Sides being given, and one of the Angles 
atticl. next 19 the Side wi at to row that Sid 
nu 39 | ARON, 


Þ i AS in the Triangle Z P ©, Fig. 7, having 
.4,1;J SIde Z P 38 deg. 30 min. and Z© 40 d. 
mM. and the Anglc al 31 d, 34 Ms 0 hnd 

te ft IC Side PÞ G6), 
[Jon Firſt by the Bale 7 P, ahd the Kos P, 
ji nd the Side P R being nexc to the {aid An- 
* BANG lecond Cale, which wil Il be 34 4: 


us Ln 1: Þ Then 


C3 bs Ne "LO WS ", 
a 2 oo. 


L Mid 29-7 Fha27 


oY n VG ! bx." . : 
of * 5 , 4 ; x _ 
+ 1, | 


< A . 4 _ WS” FN at 
P . Þ+ dot 263 : w_ 
6 th, ; I X = 
SBC 29 * as" 6 et by 4 V _ 
A - ”s >. 4 * >.4 R- 4 £ 
, %; 65% 4 a V8, 7 re ey, 4 hp, , > rue one. 0 
7 7 A 7 4 £5 ON COEAARAD i <a 4 4 , uy 5 O ” | 
Lala - at Ws. 5 44 eye be , "RIF ” FI. -5 PR# 9 " 
£54... oh bs » ae y ba Lat es tier: es «.- "Sas hs SONS "IO EG on HON. ci fats " oa”... 4. ES 
- ” OR. es , Wn - 4 0 a X44 ESE Wo co 64. Ws « _ x Es 'F x , wn Wo 
45 " Paen _ 4 " : OED 1 - 0 ER. aac 47 , 


FW *- 4H 


* " 4 * "% A £0 ag wa 
£ 5% ft ! 6;7 #7 p. 
$4 4 "5s w 


To the Coſine of OZR 


Which added together make 


"Fi 10 


As the Gof of p Z, to the Cof. of P R; ei uf 
So the Cof. of Z ©, to the Goſe of OR, Fu FR 'f 
52 min. ZO ſec. 
which two parts of the Side. added gerbe 
make the Sid: P © 70 deg- 
It the Perpendicular fall without | the, 

Triangle, the two parts ſhould bc lubtratel 
from cach other, 


Fro. 0 
ki ad 1b 


i Nil fl 


Js Iran; 


the P; 


"A 4 * Fo. 


Prop. 84. Cale 22. 


7 wo Sides bcing given, and one of the Ant 
next the other Side, to find the Angle 
cluded between the wo Sides given, 


In the Triangle Z P © knowing, Z P 26 
30m,and Z© 40 d.0 m. and the Avgigl 
31d. 34 nts to find the: Angle at Z. 9. 
Firtt hnd the Angle PZR by: the dif 
Cale. by. the Baſe, Z Þ and the Oblique, 


gle P, which will be found to *% oo, j 
19 Mitts Then, 


As the Tangent of Z 5, 
To the Tangent of 2P: 
Fo'the Cofur ff PZR 


which 4 the whole Angle at Z., 


*% 
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Prop. 85,': Cale 23. 


©, 1,0 Angles and the Side berwten being given, 
NY ny | - | | @* 
|, ® to find either of the other Sides. - 


af % 


w 


4 lily As in the Triangle ZP ©, having ZP 
*[1:0414) dege 3O mine P31 deg. 34 min. and Z 
_ o deg. 3 min. to find the Side Z ©, 
Firſt tnd the Angle P 2 R by the third 
(Cty opokation, 
u/  . 1De Radius, tothe Coſ. of PZ: | 
. 1. Tang. ZP ©, toCo-tang, of P ZR 644.19 
i," taken ot of the whole Ang. at Z 139 3 
"re rejts the Angle © ZR 65 44 
*A0OWIN, Then, f 
1nd 11;\ 2b Cofine of © ZR, tothe Coſmeof PZR: 
rel, the T ang, of PZ, to Tang. of Z ©, $0 d, o 
Tk 
| os Prop. 86. Caſe 24. 
111 yo Angles and the Side ' between 2bim belng 
given, to find the other Angle. 
As in the Triangle Z Þ © 
,colde-Z P 


041 | 


2 Fig. 7. haying 

38 arg. 30 min, and the Angles 

.Þ © 31 deg. 34min. and PZ © 130 degs 

"mg.to find the Angle at ©; 

\, Firſt knd the Angle PZR 64 d. 191m: as 

” the laſt, which taken out of the whole An- 
© 1306.3 m-relts 65 d. 44 m, for the An- 


| 
| 
| ec © ZR, 
; * 
| The 
: * WR 


$ 
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Then, | 0: 
As the Sine of PZR, tothe Sineof © ZR: {liv 


So the Cof-of ZP ©, 0. the Ce. of. Z 
30 deg. 28 min» 


Prop. 67, Cafe 25. 
Two Angler being given, and one of the $i 


adjoyning to the Angle unknown, to find' "nt 
Side betrrcen the two Angles given- y 


As in the TriangleZP ©, having het 
Anglcs P 31 dep. 34 min. a and © 206f dh 
and thc Side Z P38 d. Zoom. 10 nd the 


P ©, ” TRAD 
*F TY zil 4 , 


4 


fs unalnt A. 0 - ” o_ ” 
ge AAACN WR eee 4 EE Oo EET 
- 
AL > -D - p 


= Firſt, by the Bale PZ and the Angl "506 
'H you may find the Side PR to be 34 4 tt we 
> 30 ſee. by the ſecond Propolition of FE Wl keg 


angled Trianglcs. 
1. As R, t0Col.P; 
So Tang. PZ, 6 Tang. P R, 34:7; 
, Asthe Tang. of ©, tothe Tang. of P;- 
$o the Sho of ÞR Ns 34 d. Tm 3 
. -To the Sineof © R 3 


Which 2 parts of the 
Side make _ 
:; The whole Side P'©. 


, 
| W, q 
" 10 


Ih S140 
| 1; (1929 Angles being given, vo one W tbe Sides 
' next the Angle _ fo gl me {4p 
"00 PETD +; 
- As in the Triangle ZP ©, haying the Ang 
ciep 31d, 34m. and the Angle © 3Q 
a 8 m. and the Yide ZP 38 4.30m Pext to 
721 1c Angle of Z which 1s yet unknown, 10 
= ad this Angle, 
;*,. Firſt find the Anglc PZR, by the Baſe P 
act = and the Angle P, as 1 the thisd Propy- 
vie-V3 1000 
| Bo I» #7 Coſ. FaſeP ZE} 
0 Tang. P, toCotang. P ZR, 644-19 9m, 
Ru »% Then tind the other part of the Angle 


poli» ZR, and add them together thus, 
(s 'be Coſ. of P, ta the Coſ. of ©; 


the Sheff PER erp mm: 
Phy} othe Sane of @ 6M." 65 44. 
rad OE MT: HH te (ee 
SUR Vbich aided make PZ © 139 F.Q3., 
"=o Pk 

4 | Prop. 89, Caſe 27. 

The three Sides being givew, to find cither of 

b +. the Angler, 


I the Triangle PZO, Fig. 7. waving P7z 


the Complement of the Elevation of the 
G 3 Pole 


/ M .a* PE 


Pole 33 mw 30m min, *i* i "O the Dit Aance, ates 
of the Sun. trom the Pole 70 deg. and Zo!!”. 
the Complement 'of the Height 40 dep. til «61m 
fnd the Angle arP, which is the Sung BY”. 
ftance from the Meridian; which re "_ , 
into Time, is the Hour of - the Day. * "1 | 
Firſt, ſet down the Side oppoſed to 
Angle deſired: then theother two Sides, tþ 
he Sum of thi three Sides, then the | 
Sum thereof ; laſtly. the Difference berki 
this half arid the "oY Side. So they wit 
laced ready for, operation, -cordingyof "n 
Peopdrion 25 L. | 
i. At the Radius tothe Fine of one of the Y/ 
| Sos the Sine of the other Side, to a. Fr 1 Lc. 
Sine. _ 
3+ Foy 6 that foxrth Five, fo the Sane of ba bal Ci... 
$#1 mm of ? be LS id C55 n . A x 
So #4 the Sine of the Difference betweel 
balf Swm and the Side opp:ſtd 10 heb 
* gle required, to a ſeventh Sine. _, 
Now if you add the Radius to this \cvi 
Sine, Ee. then take half the Sum thelf 
you ſhall have the Sine of an Arch, w "i 
Complement being doubled, will be the 
plc « d C bt red. by 
FB Note, If 'you work by the Comft\. 
ments Arithmetical" of the two Sines of 
Sides .comprchending the Angle,” and 10N|. 
fiend of herring them, add. the! elthe 


* © *» £ 


"Sums ade, the ey is Jr more Eo 
as you may ſee the manner of wark both 


__ "ways in he following Example. 


\ Sum 1458 30 


', ITfZ © 34 


Dy OO. 40 © 10, Radius, Compl. Aras 


pz 38 35  9'794r49' ©xogbso. 


"PO 70 © g:972986' 0027014 
r9.7 767135  Sones 
; Sum 74 15 9.783380 9.983381 
15  , 9 759358 9.750358 


$36, the 4 Na: 19,733738 Sum of theſe 4: 
. Reſt Rad. added ' 19.966603 9.966603 


- . 4nd doubled makes | 
"which is the Angleof FO Suns.Diſtapce from 
he Meridian 3 which, converted Into time, 
. hews the Hour of the Day. 


- wow oy 


| F Flalf thereof BB: 3301 3 9,98 OI 


'Vhich is the Sine of z ; "G 47 min. 1 ſee. 
arg, 34 mins 26 ſecs 


By the ſame manner of work you may had 


6 of he Ang| C at Z, which | 15 the Suns Azimuch 
rom the North part of the Meridian, to be 
-, 130 deg, 3 min.-11 ſce. or the' Angle at © 
"to be Es dep. 28 min. 17 ſee, 4 


Prop. 90, . Ciſe 28, 


| EE. the why Angles, t0 find ny F the three 


Sides, 


If inſtead of the greatcſt Angle next he 


' ® Side inquired, you take its SFnens to 


G 4 180 LS 


TJ 
Db 
*. 0 


_ deg. theſs Angles will be wwrned-ing; 
Sides, and the Sides into Angles:3 tothe | 
Work will be the ſameas in the fortner Proc | 
poſition. FY |, 
As in the Triangle ZP ©, knowing the me Al 
gle ZP © tobe 31 wege 34 min. 26 ſec. P D@410 
130 deg. 3 mix. 12 ſec. and 7 OP 30 dy 
28 mis i x ſec. if 1t Were required to tind thy the 
Side Z © oppoſite to the Angle Z P ©. Tak 
136 deg.3 min. 11 ſee. out of 180 deg, 
remains 49 deg. 56 min. 49 ſec. 
Then as if you had, a Triangle oft 
known Sides, viz. one of 31 deg. 34m 
26 ſec. inother of 30 deg- 28 min. 11 i 
and the third of 49 deg. 9g min. 49 nl a 1 
you would find the Anglc oppolitc to 
firſt of theſe Sides 3 Tt the Work das int ji 
laſt Propoſition. © 
&. IM. ep 
Angle oppoſite 3! [ nt 8 Fi 
T.cfſcr Angio 30 "ay ot 
Compl. greatey 49 56 49 
Sum of the 3. I 111 59 26 


Half Sum 55 $9... 43. 
Dif. from firſt 24 5 17 


1 ve half whereof heing 2 9. 972986 
# the Cofime of 20 dep. which being. doubled 


> 


s. Y 


El es the Side defi red to be 40 "deg. whe | 


: 
_ —_ ___ 
« , 


LHSS, 


And lo of the other 


But when you know, either three. Sides 
and one Angle, or three Angles and one 


 fite Proportion, as in the ſeventeenth and 


' +. cighteenth Propoſitions, 


Theſe arcall the uſual Ca 
Many Varieties might be added to cach Cale, 


...and ſome Fundamental Axioms, which 


might more fully demonſtrate theſe Pro- 


/ portions z- but the Book being but ſmall, and 
' 4s; intended more for PraRtice than Theory, 1 


> ſhall leave you for theſe things to other Aus 
nw {[10rs» beg : 


_ * Side, you may find the other by their oppo» 


ſes of Triangles. | 


> 
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ASTRONOMY. 


þ7 ne it 109 
"Houph T'have'partly applied the Exe? ;,;;, 
- amples of ''the Caſes of Spherical Tris? ....,, 
angles to the Reſolution of Aſtronomical Pro? ...... 
poſitions, yet jt -will not be amiſs toapply: ..,;... 
them” to Aſtronoiwny a little more plainly,; |. ..., 
and to add ſome common and nccefſary Pro- = 


politions. 
6 - (ny oy 
Prop. 91. ? Cur, 

To find the Suns Declination at any t1/116 : 


t. As the Radius, or Sinc of 90 deg. 

2+ To the Sine of the Diſtance, or Longitude 
of the Sun from the next EquinyGil- 
point : £2 

3- Sou the Sine of tbe Suns greateſt Decling« "it: 


tion. CF FUNT 
fo the'S5ne of the Suns Declination in that © ** [rn 


Long ttude. h 
| Now to make theſe Propoſitions a little 


the more practical and comprehe :nlive, you | 
may 
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may take notice of this Rule of Mr. Ought- 


— reds, how to bring any of theſe four parrs of 
., the Operation into the laſt placez fo that 
[0 it yau know aty three'of the parts,  toifind 
out the other thereby, . . 
The Proportion holds thus between them. 
As firſt, to ſkcond; So third, #0 fourth, - 
Ar ibird, "to fourth. ; So firſt, 10:fecond; + | 
As ſecond, #0 firſt: So fourth, to third, 
As fourth, ta third : So ſeeond,. 49. firſt, ) | 
Thus, As by the Longitude and:greateſt 
Declination, or an Angle of the Ediptick you 
may know the-preſent Declinationy fe-b 
the preſent Declination, and the greatet'D 
clination, you may know the Longitude, 


a 


v 


Prop.” 92, 


To find the Suys Right Aſcenſion, | 


Y or any. 
of abtſe. 
I; As tbe Radius, 7H Th 5a0Es wi 0 Xt. 


% 
« - - 


_greatctt Declination*” -} | © * C-:4% 


3- So the Tangent of the Longitude 
$un from the nem Equinettal: dine 0h 
4. To the Tangent of the Right 'Aſceyfion of 
the Sun from the ſame' Eauinottial point. 


Prop. 
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Prop. 93. 


To find the Suns Aſcenſional Difference,” # 
asf of theſe. 


I Y the Radius, 

2. To the Tangent of the Poles Hei ot; q 
3- Sothe Ta "A the Suns Declan: 

4: To jhe Sine of the Suns Afcentional eh” 
_ TENnCE, 

Which added to, or ſubtracted from ak? 


Hour of Six, ſhews the Suns Riling and 
Setting, 


Prop. 94+ 


fo find the Suns Amplitude, or any of 
theſee 


th the Sime Complement of the. Poles 
Hcight, 40:4 


e's Meng 
; 


ater W 


'(irtef 16 4 


| 4 F30 tz; 
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1924 2! 7 


4 Se 0 


2+ To the Sine Complement of the Suns greats. 


_ eſt Declination; 

3. Fo the Sine of the Suns. Longitude from 
the next Equinoiiial-point, 
4; To the Se of the Suns Amplitude: 


"I 
; 
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Prop«-95- 
To find the Suns Forary Diliance from -the 
Meridian when he is duc Eaſt or Weſt, or 


any of theſe. 


1. As the Tangent of the Polcs Height, 
"2+ Is tothe Radius : 


3. So the Tangent of the Suns Dcclination, 
4. To the ine of the Suns Horary Diftance 


from the Meridian, bcing juſt Eaſt or Weſt, 


Prop. 96. 


TD find the Altitude of che Sun being juſi 
Eaſt or Welt, or any of theſe. 


1. As the Smneof the Poles Height, 


2: Ts 10 the Radius : 
3. $o the Sine of the Suns Declination, 


+. To the Same of the Suns Height being jufb 
alt or Weſt. © 


_ Prop. 97. 
To find the Suns Altitude at the Hour of Six. 


1. Arthe Radius. 

2. Jothe Sine of tbe Poles He 1ghe - 

2. dothe Sine of the Suns De clination, 

4+ Tv the Sinc of the Suns Heigl: © at the Hotty 
OL. S1X. 


Prop. 


SS 2 
IND 


3- Fo the Sine of the Suns Longitude from TIP 
4+ Joi the Sine of the Suns Amplitude : ' et 


Prop. 93+ ” 
To find the Suns Aſcentional Difference,” #7 
any of theſe. 


I: 'T; the Radius, W-- 
2. To the Tangent of the Poles Hei, ot; B& ws 
3- Sothe Tu ent of the Suns Declination;) 
4: To jhe Sine of the Suns Afcenlionat Unis q 4s 
4.5: TERDE: i 
Which added to, or ſubtraRed from ako 


Hour of. Six, ſhews the Suns Alling -. 
Setting. 


8" oth. 
m_ —_— 
{TER 
S 
a 
- 
LY 


4 a9 


Prop. 94 


Jo find the Suns Amplitude, - cr any of > ali 
theſte apa 


© fins of 4 
. As the Sine Complenem of the Poles 
Hi ight, Ts” } 1 DI Nt. 


2+ To the Sine Complement of the Suns greats | 


lt Declination; ES 


the next Equinotiial-point, TW 
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Prop. 95. 
To find the Suns Forary Diliance from the 
Mcridian when he is duc Eaſt or Weſt, or 


any of theſe. 


; 1. As the Tangent of the Polcs Height, 
2+ Is to the Radius : 
3, So the Tangent of the Suns D: clivrleh. 
4. To the ine of the Suns Horary ,Diftance 
from the Meridian,bcing juſt Eaſtor Weſts 


7; {40 


" Aftronomical Py 


4 


Prop. 96. 


To find the Altitude of the Sun being juſt 
Eaſt or Welt, or any of theſe. 


1. As the Sine of tbe Poles Height, 
2. Js 10 the Radius : 
3. $o the Sine of the Suns Declination, 
Th the Sine of the Sans Height being jufh 
alt or Weſt. | 


Prop. 97. 
To find the Suns Altitude at the Hour of Six. 


Aj the Ridius. 
>. 4othe Sine of the Poles Height + 
2, Sothe Sine of the Suns De <clination, 
4+ T- the %inc of the Suns Height al che Hoitx 
ot Cix. 


Prop. 


| Prop. 9Y; 
To find the Suns Azimuth at the Hour of Six, 


1» As the Radius, 

2. To the Cofine of the Poles Height : 
3- So the Tangent of the Suns Declination, 

4: To the Tangent of the Suns Azimuth from 


| the North part of the Meridian at the © ay 


Hour of Six. 


Prop. 99. 


To find the Suns Altitude at any time of the 


Day. 


As the Radius, 

To the Cotengent of the Poles Height : 

So is the Sine of the Suns Dillance from the 
Hour of Six, 

To the Tangent of an Arch. 


\. 


which being ſubtracted our of the Suns Dis 


_ lance fromthe Pole, work again thus, 
At #be Coſine of the Arch found, 


To tbe Coſine* of the remaining Arch of tht 


Sunny Diſtance from the Pole : 
So 11 the Sine of the Poles Height, 


Jo the Sine of the Suns Altiinde at the Hour 


required. 
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Prop, $90, 


To fins the Hour of the Day. by the Height Vi 
the Suh. 


4y Take the Complement of the Suns Height, 
Dr Complement of the Latitude of the 
| + A Place, and the Complement of the Deecty+ 
nation of the Swa, and add theſe three 
Sides together, as Caſs 277. of Spherical Tris 
angles, and find the Difference between 
thick half Sum and the Sans Altitude. Then 
work thus. 
1 iis T- As the Radins, to the Coſine of the Latityde': 
So the Sine of the Suns Diſtance from the 
Pole, 10 a fourth Sine. 


2. As that fourth Sine, 10 the Sine of half the 


Tum: 


Fo the Sine of the Difference, to a ſeventh 
Sine. 

Unto wbich if you add the Radius, balf that 
. . Sum will be the Sine of an Arch, whoſe Com- 
. plement being doubled, will be the Diſtance of 
" the Sun from tbe Meridian ir con- 
go | ER into Time, wil fhew the Hour of the 
At Jay 


The Operation you may fee in Caſt a7. of 
Spherical Trench 


| Prop. 7 


Prop, TOr 


"Ts find the Azimuth by the Suns Haight 


Take the Complement of the Suns De« 
elinatton, the Complement of the Lati- © . 
tude, and the Colnplement of the Suny 1p 
Height, and add theſe three Sides topes | immminms 
cher, and find their Difterence betweet®.;,, 
their haſt Sun, ahd the Suns Diflance from” jiiy 
the Pole, as in Caſt 27, only pur the Sung. a 
Diflance from the Pole firſt. Then work 


thus, by p15 
1. Ars the Rediue, , fo the Cefin FE af the L i» hm mts 
tude : - fhuht {jt ; 
So the Coſine of the S*ns Fleipht, to a fait; = 
SHE. 
2. As that fourth Sine, to the Sine of balf the mY 
So the Sine of tie Difference to 4 ſevtalh + af ons 
Sine, jalki 


Unto which if you add the Radius, hatf | le 1 $1 
that Sum will be the Sine of an Arch, whole lint fart 
Complement being doubled, is the Alle 1 lurth 4; 
muth defitred, * In 


Ich, Poop. 102, 


Having the Angle of the Azimuth, to flud the 
Howr, . or by the Hor to find the Azimuth ; 
or any of theſe Terme. 


\ 1y1 | \\ 


#4 

\ le As the Shie Complement of the Suns Decli- 

. _. nation, 
!« To the Fine of the Suns Azimuth : 

'« $o the Stult lemens of the Suns Height, 

5 .. To tbe Sine of tht Stun: Hotary Diſtance from 

: \.,, the Meridjan- 


eo 


Prop. 103, 


1'Lrving the Longitxde aud Laiit tude of any Star, 
., 10 find tbe Right Aſcenſion bad Declination 


Br 3a thereof; 1] 


10, As the Raddide, 
To the Sine of Stars Lougitude from the next 

i" Equinottial Pony © 

_ So thi Cotangent of the Stars Latitnde, 
't (i. To the Tangent of a fourth Arch. 
1:14 Compare this fourth 'Arth with the Arch 
{, 54} Ditlance between the Poles of the World 
_ nd the Ecliptick; 23 digs 30 win, y and it 
_ Ire atunde and; Longitude of the Star be 

oth of one quality, ;that-is, when the Star 

ath North Latitude TH! the tix Noxthera 
OE Vignb, 
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Signs YE ITS > Mm or out Latitude lid 
in the ſix Southern Sighs: = mi vwex 
then'(hall the Difference between this this y; thy | ln s 
Arch, and the Diſtance of the Poles 2 23 dels I 
30 min. be your fiſth Arch. £98 
But if the Longitude and Latitude? \ - 
the Star be of contrary qualities, thabiig || ABs 
one Northern and the other Southern, then ?*: 
add this fourth Arch' to the Diſtance of - m0 
Poles 23 dig. Jo min; and the Sum Nob 
ſhall be your fifth Arch 5 wn which prov 
ceced, | 


2+ As the Sine of the fourth Arch, 
To the Sine of the fifth Arch: | 
So the Tangent of #be Stars Longitudey'\ __ 
T 0 the - 6 of the Stars Right Aſeen: 
fron from the next Equinottial Point. ':”* 


3+ As the Coſine of the fourth Arch, 
To the Coſine of the fifth Arch : { 5] 
So the Stine of the Stars Latitude,  \ 
Tothe Sine of the Stars Declination. | 


Laſtly tor nodk of your Work, ) 


4+ As the Cofine of - Fa Stars CT =; 
To the Cofine of the Stars\ Right eſe 
So we pg of the Dectination, Wh: | 
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city Am tude 
AK, 9 Differehct ot I $90 its” (Nance 
ay 7 gull ed, and fo the Holtr of the Night there- 
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"York, 


ket mn [Aud thus vie Fane he Right a. 


ag and Declination of any Star, you may 
$1 ity the fox 


«UKlom the Meridian, ; AT any Height obſer- 


Wm 6. 


Ir(t the time: ot,-115 cam 


by ſubthacing its'Right oy: 


:znfion trom- the Bag Aſcenfion of the 
+ Aft 5UNs - 
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FRns 20s "By ni 106 1s" 
To find the Diſtance of avy two Places with 
differ only in Latitude, being both upon tht (i! 


t. If the two Places are upon the fame -.p:; jure 
ſide of the EquinoCtial: Swbtrat? the ofr tatonardeitia | 
Latitude owt of the preater, the Remainder ', 
iBe Diſt ance required. : 7, 

2. If the one Place be on the one lideg auf fur Dies 
the EquinoGtial, and the other on the oth P * _ 
7 S. j Ni2G 


the Diſtance required 


Prop. 105;  QldPlics 1;! 
To know the Diſtance of any two Places whiei\ 
differ only in Lougiuude, -\ Hikw, 


« If the Places are both of them under the |; 


EquinoQal » S«btrad} the leſſer Longitude at}, © | 
of the greater, 1 the Remainar it the Pitanch. POT afar 


Wo % 
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2, If the two Places have the ſame Latt- 
ude, and fo ynder the lame Parallel,then, ' 
[T] (14s the Radius, | 

their Latitude: 


To the Coſte of 
io the Sine of half their Difference of Lowgt- 


tude, 
\ p7e o the Sine of balf their Diftance. 


ae 


\ 


. 


Prop. 106, 


i, (o find the Diſtance of two Places which iff 
, both in Longitude and Latitnde. 


178+ 108 
This Propoſition hath three OY 


The F irft C ofe. 


29% When one Place is under the Equinoia), 
nd the other toward cjther of the Poles, 
WF "Then, 
As the Radius, 
To the Coſtne of dheiy Difference of Longitude: 1 
Wk Go the Cofiue of their Latitude, 
+, 8'To the C oft ne of. their Diſtance, 


Tbe Second Caſe, 


When both Places axe towards pne of the 
"oh , Poles. Firlt, 
'" As be Radius, 
To the Cofine of their Difference of Longitude : : 
1.50 the Cotangent of the leſſer Latitude, 


vo 'T; « the Tangent of a foarth Arch, 
"uk H3 : 


which 
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Jo SO IDVE WII NING 269 hep 'E 4 LE 6" : « 46 
* VZ 4 C.. INETTIINS GEES Son) 37 x ” - £6 3 ' »<© 6 8 þ þ 4 
= & Sa $; "WP A WP; Ld # & 
0. DP 3 Ve 
BY > 
4 


which : HT Gabrraged: _ + bs Com 


ment of the greater Latitude, the | 
muſt be your kfth Arch, Then, . 


At the Cofie of the fax rt Arch, 


Jo the Coſine. of of the Rb Arch: 
So the Sine of the leſſer Latitude, 


To the Cofine of the Diſtance required. 
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The Third Caſs. & 
= k 4 Wiiunat " All 


' When one Plate is toward the North/Þg "x4 
and the other toward:the South Pole, © RY, it 6 
As the Radius, q 
To the Cofme of their Pi erence of Lg Fl « 7 To3 late 
So the © OFangent of one. of the Lakes | W-f- alnare ood © 
To the Tangent of 6 a fourth Arch. UE Sil 
which being ſibttaQted. out of the othieeÞ AS dnp (4 

titude, hoving 90 dep. added: to it, the'® j Flu wo 

mainer 15 the hfth Arch, Then, I YW Cm, 604 

At the Cofi me of the ir 14s! b Ar rc th, ; Y a 1% noni) 

To the Coſine of” the fifth Arch : | "2 $a Far ii " | 

So the Fine of the Latltude firlf rhons? © 2» WT Saline, 1b 

To the Eoſine of their Tiftance, 
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By theſe Rules alſoyou may tind ne | 
fiance of any two Stars, if you know th i 
Longitude and"Latitiide, or theii ty i rear the Ft 
cenhon and Declination, wh hich. is. Ig (): ther tn ho 
uſe | in Aftrarony. 
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.c hnt a.Mechanjcal-Art, and commonly 


*-12//a] Men 3, , yet, perfec}; aud- ingenipus 'Sea- 


Avigation may: very well claim place after 
theſe Mathapatieal Arts: for though it 


raiſed and'profefſcd by rude and unskil- 


/1:[;za4cn had necd have good $kil inall the for- 


4 f 


=, \rts: and the, more $kilful, therein the! bet- 
111,21 3, Navigation being capable of,” and in 
+.1;;-2me ſort. neceflarjly, zcquiring good Skill in 
. Trithmetick,, Geomgry; and. Aftroyamy. 


Navigation is commonly diſtinguilhed in- 
o three ſorts, Plain Sauling, , Mercator's way, 
nd Circular Sailing, or Sailing by the Arch 


w t a Great Circle. 


Plajn Sailing, or Sailing by the Plain Chart, 


6 '$ the plainglt, and _ the Fqundation of all 


.the.reſt 3 and near the FquinqRtial- there is 


FR oced of no other to be; uſed, becauſeghere 


\þ4# 3 


the Degrees of. Longitude, , as. wellas the De- 


prees of Latitude, ,are all equal 3 each Dc- 


prce being djvided into 60 Minutes,or Miles, 


though they arp ſomwhat more than Engliſh 
Has Ms, 
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| upon what Point of the Compals he 1s 1 
| Reers and all this by thefe few plain Ruls 
of Riphe-lined ReQangulas Triangles. | 
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' Prop... 197, 


nt 


te By the Rumb, and the Diſtance ſailed thereon, 


WT, find the Difference of Latitzde. 


Qus Example. In the firſt Figure of Plain Tri- 
39111 angles, Let CA by the Mcridian Line, C B 
5.;z, the Rumbsline failed upon , being South- 
+111, Welterly or North-Eaſterly trom the Merj- 
mals. dian 53 deg. 8 min and l«t the Diſtance faileg 
+741 74 thereon be C A 350 Miles: The. Queltzon 1s 
"11 1; TO find the Diftcrence of Latitude, which 
102: 15 the Jength of the Line C A.inthis Triangle 
1:1104 A BC. 


p 


x 
£ 


nl vice: 350 Miles: Ru 

", Fa tbe Angle B ( bcing the Coſine of the 

= Rumb or Angle C | Sine B 364, 52 m, 

ay b.6 To the Side oppoſue therennto, which CA 

6 2... 210 Miles. 

"which divided by 60, yiclds 3 deg» 30 mine 

, wy tor the Diflexence of Latitude. ; 

ird wii 

\ (9p Prop. 
WL Pw 


(bet diary that: is, "by: the 


terre from 


AB i the riagle A BC, Fig. TL. 


wa the Ratdits or Angle at A, 90 dep. | 
Tv the oppoſite Side CB 350 Miter: «' 17 
Sothe' Sine of the Angle at C, bring the Rum 


7To.tht Line A'B 280 Miles. 


which [divided by.60, yields, q deg: 40m min | _ 


for the Difference of Longitude. _, 
By theſe two 'Propokitions you may keep 


an- Account of your way, how much you | 


{ail Eaſt or f Well, North or South. . vb 


Prop. 109. 


By the Retimb and the Difference of Latitnde, 
t9' Je the Diſtance ſailed. | 


In the rſt Figure, It C be: the Angle of 
A-the Difference of Latitude, 


' the Rimb, £ 
to know the Diſtance failed thereby. 


As the Angle B, which is the Cofine of the Rumb, | 


Tothe Difirence of Latitud: C A: 
So the Angle A 90 deg. or Radius, 
Totbe Diſtance ſailed C B, 


bh ng, iven us. before, ty find the Ling 


fi ad 1b6: Depiy- Ld 


- 153 deg 8 min. ORE) nin 
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By this ofa tion you may help your 
 (&lf, when your Latitude by Obſervation doth 
nz; 4, DOtagree with your Dead Reckoning kept by 
ku, ,, the two {ormex Propohitions + For if yo 
No atitude be found: to be-mar + 63-luls than' you 
.rcckon upan, you may. be ſure you have either 
4demorsg or Icls Way jMmpon your: Riwnb, Or 
4 :,cle that. you have not licered exactly! 
£14 that Rumb ;. But 'the other is molt Jikely, 
:(, +, elpccially if you fail within four or tive Points 
of the Mexidjan. And {q, according to this 
/, Rule, ,you muſt make your. way failed agrce 
4, with your Obſerved Latitude, and locotre@ 
4, your Account ox Dread Reckoning, | 


Prop. I1O. 


ith, fy the Difference of Latitude, a Diffirente 
Loupitude of two Placer, to. find the 
Rumb / cading from one Place to * other, | 


©. In -the firſt Figure, Let the two Placeshe 
-/-CandB, let C A he the Difference. of Lati- 
-- tude 210 Mils or Minutes, and.i AR; the 
_ Difference of Longitude. 286 Miles gr; :Mtr- 
- -* nates3 to tind the Rumb ar Angleat As! / 
+'* As the Difference of Latitude C A-230,; 4 
To the Difference of Longitude A B 2305 ve.” 
Sothe Radius, 
Tothe Tangent of the Rumb: 53: he: 3. 1. 
which is four Rumbs 3 3 quarters fere from the 


MRS 


>» 
” on y : : 

Du : « 6; 25 . 4 

5 FN  Y We 358 

L $ da A 
A - 5 V 4 

Ce 
. 


; y : EM 
A 7 
ey 4 Ws 
4 S | - 
Co 


Meridian | Somhetery ; -thae is, 
$;/W. by gout: 7 
_Fhele nl the moſt cammon and neceſſary i! 
Rules in Plain- Sailing, which is only to be. 1} 
uſed in finall Diſtances, near the amy tial. 1" 
where the Degrees of Longitude are juſt equy}} // 
ro the Degreesof Latitude, viz cac of them | 
&o Miles or Minates, But if you are far dis 4 
ſtant from the Equinoctial, there though thels! +: ater 
Rules hold grod to tind the Difference of Ku": ql eu! 
titude and Dittince by the Rumb, yet thiy. 411} Ml!) 
fail mach in the Longitude 3 and het, : ile js: 
| Gnd the Difference of Longitude, you mull | 
_ uſe the following Propolition. 


+. je of Lungiti 
s {ing ſo neceſar 
Prop. 11T- pr, kei mand 
To know bow nan y Miles or Minutes of. Fl rk yil fly) 
EquinoQi1! make a Degree of Longitud! in nh war (or you 
any Lntitude. + i 0anyLattak 


As the Radius, or whole Sine of g0 deg. ; 
 To60 Miles; © . Prep 
(00! 
So the Cofine of the Latitude, th (Ts 
To the Miles contained in one Degree of Low We |; eh 
gitede, in that Latitnde. | Re 
Thus: in the Latitude of 60 deg. 30 Miles. ty 16 Min 
mie a Degree, 06t Ortnnti tan 
Ar" Sine 90 deg. to 60 miles: 5 
7; 5 $0000 
So Cof. 60 deg. to 30 miles. k 
5000 
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Theſe inks "ow bd done very wel] by t the 

.,. Fable of Natural Sines in the Sea-mans Ka- 
; ... endav.\ wht 
= Thus if in the formici Example your Dee. 
 »arturefrom the Meridian was - Miles 3 
_ - © his divided by 60, and fo reduced mmto De. 

+ ;rees and fiiites of Longitude, under the 
© ' Tquinodia) it yields 4 deg. 40 min. But if 
his 280 Miles of Eatt or Weſt, or Departure 
- rom the Meridian, ſhould be in the Latitude 
-\f 60'deg, where 30 Miles make a Degree of 
":_ongitude, divide this 280 Miles by 30, ſo 
- - t yields'9 deg. +5, ont, which 1s 26 min. for 
he Differerice of Long itude in that Latitude, 
zur this being ſo celery a Concluſton/ in' 
;, Navigation, bikes it inanother Form and Exs»' 
., imple which will fully explain it, and yield' 
5 inotdveady way for your Calculation of the 
rnd, in any LAtTaves | 


_ By the 'Miles of Filing or Witing' TY * 
© Jour Departure from the Meridian) to' ng 
the Degrees and Minutes of. Longs! dt 


4 ſwerable thereunto in any Latitude. 


As the Coſi ne of the Latirnde (in' a -paraſi if 
Courfe, 'or of the middle Latitude iti any 
other Courſe whit hath Difference t 


Latiriide,) 
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hind the Departuredramahe Meridian 0 
Di 92. Miles. The 
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To xclolve this-yomanuft neither rac 
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deg nar im. the.L4 | 
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teve; ice of Lon 
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ihe Uſe of this Table 3s after. this 
ws kk manner, -"\ 
ny Prop. 113. 


..nowing, the Latitudes of any two Placer, ts 


| find the Meridionsl Miles ov Mikatts ber 
11\ 1. TPEEN rem. 


This Propoſition hath three Caſes. .1 
' Firſt, When one Place 4 winder the. Equi- 
Tat, and the other OI one 0 


of . the 


&S | of8s > Then the Meridional Minutes. an- 
P Mine crable to that Place which hath, Lati- 


de, 1s to be reckoned for the Meridional 
i of Latitude, or the Latitude in- 
rged. © 
1 Secondly. Then both Places are towards 
e of the Poler, Then fubtrat- the Meri- 
|,"ona] Minutes anf{werivg to the Iefſer Latis 
i ——ude, vut of the Meridional Minutes be- 
mr vping to the greater Latitude, the Remai- 


it 
7} 


gel will be the Meridional Minutes: re> 
|-Aired, 

: Thirdly, If one Place bave North Lati- 

m7 "4 and tbe other South 5 Add the Meridi- 

1a] Minutes belonging to each Place toge- 


TACT and the Sum thercot 1 is the Meridional 
a linutes rcquired, 
il L 2 
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Having hes fond out theſe  Matidlonly 
Minutes for any two Places, you may thu Fe 
make uſe of them, b: 


Prop. 114- 


By the Longitude and Latitude of two Placery /" cir 
| to find the Rumb from the one to the other. Wc 


* 6 KONG 
Firſt find the Mcridional Minutes betweey | wh, 16 G4 
the two Latitudes ; then, |. om diy 

_ A: the Meridional Minntes contained be tl | 
, the ewo Placer, "WT: Longiras: 
To their true dal of Longitude in Mþ | 


wy get : * 1a Io 
So is 'the Radins, 4 72) aſour ' 
To the Tangent of the Rumb lego a... M0 0.40. 
one Place ta the other. > t\thetr w $ 


; | | JReMenl WT, 
Prop. t1 5» | hl 
By the Differexce of Latitude, and the Rumh (:| 
you bave ſailed wpon, to find the Difference | 1; ;; ary 
of Longitnde. | ap W Whic: 


Firſt find the Meridional Minutes belong- 
ing to the Difference of Latitude 3 then, 
As the Radius, 
To the Tangent of the Rumb : 
$othe Meridions} Minntes of Latituae, 
To the true Minntes of Longitude, which you 


may divide by 60, and fo tum into Degrees. | 
| | - Fhelc | | 
| | 
| | 
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«./,.. Theſe arc the two chief Propoſitions 
\ercin this Table is uſeful, pig. To find 
trac Rumab and Diſtance between any 

wn. 7 Places, which in (mall Diſtances may be 
” formed by the Rules of Plain Sailing, as 

{ Lxiuifore ſhewedz eſpecially if you make ule 
"41: » Prop. 112, for the finding of the Longi- 
,, le, which is ſomwhat more readily per- 
54} Mi med thereby, in caſting up your Dead 
'_ ckoning every day. or. two. Indecd this 
3%) is only neceſſary to hand the Rumb and 
| Rance and Longitade of Places far di- 
44 Littat ; but the 107, 103, and 109» Propok- 
ns, which muſt be ufed io this manner gf 

ling, and alſoarc che moſt neceſſary for 
{4n) 1; keeping, of an Account, mult always he * * 
ought by the true Difference of Latitude, 

1 not by the Meridional Table. . _. 


ils, I might make many various Queſtions 
x, 1 Examples out of theſe Rules 3 but thele 
',. 11: 38 Many as are of neceflary and ordi- 
ry uſe, and by which all others may he 
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eſt way and diſtance between any two Places; i 
yet it is very difficult, and withal of ER py 


Arch of a Great Circle, 


His though in ſome ſenſe it is the moi) 


p "BY , 
gh! thi 4-0 


of 
| as 


of Biroula Sailing, or Sailing by the: "hl ja 


exact way of Sailing, ſhewing the near! 


uſe, For Seamen do (:1dom keep theix Courts: 
near this arch, but are either drawn alidh'\;! 
from it by ſome conveniences of Winds anc 
Strearns, as in ſailing to the Ieſt- Indies, the 
Haleaway more to the Southward, or c fe the 
arc forced from this Courſe by croſs Winds 


or interpoſition of ſome Head-lands 0 
Mands': So {8 their beſ} way is to kee 
Tele 


Account'by the former Rulcs. Onh__ 


ay 


ke lie 


g $kill kirein, they may fee that iti 
nts times the nearer way to leave thi 
Rumb, 'and to (ail' more Northerly, as ir 


Dilip home from the Welt- Indigs > whic| 


makes thoſe that keep not a true Accoun! 
by the former Rules, but reckon altogethe1 
by the Plain Chart, to be at the Layds-era 


many Leagues before their Account, All 


in a Parallel] Courſe, as from the Land: 
"end to New faund-land, you may (ce how 
yo uy advantage your ſelves by railing 


Of Circular Satling. 


—1d depreſſing the Pole 10 or 12 Degrees, 

hich will be a great help for the keep- 
"41g your Account, and yet go a nearer 
1 (;,, ay than if you ſhould ſail on the Parallel 

© Faſt and Weſt, 

\(m;(, But becauſe this may be more. readily 
Galng,6;10 plainly performed by Geometry, I 
bryce, 31] refer. you for this to my Geometrical 
\}, 4, 2424n, being latcly inlarged, and made 
m4, OXE practical, for the ready keeping of 


_ 1, JT Account by Latitude and Longitude, 
"new Tables for that purpolc, 
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MEASURING - 


AND 


Prop. 116. 
To meaſure a Board being a loug Square. 


Firſt meaſure the breadth of the Board in ,/;;57:-. 


Inches. Then, 
As 12 Inches or one Foot in breadth, 


To 12 Inches or one Fooggn length : 
© the Inches of of the breadth, 


To the Inches o y the length for one Foot. 2 
Work by the backward Rule. {Wat 
As 12, t0.12: $06, t0 24: [c! 


Or elſe divide 144, the Inches 1n a Foot 


- of Board, by the Fees of the breadth of ;,/,,. 


$4 144 dwidid by 8 Inches, foerrs 18 Inches 
make a Foot. Wes "ae 


Ne 144 divided by 5 pied: 16 Inches in 4 


And 
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—> And 144 divided by 18 yields 8 Inches in a 
© Fog, 

i So by opening the Compaſſes to this di- 

lance, and turning them all along to the 


| | end of the Board, you may know how many 
1. Feet it is in length. 


L..-4N 
f Y i [ 
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Another way. 


g YI Let your Ruler þe divided into Feet, and 
/ 1 1, Decimals of Feet infiecad of Inches; and 
meaſure the length and breadth of the Board 
14, therewith, and multiply the one by the 
4113 ly OtNET, 

© Example. A Board 4s 1 Foot 17 parts 
04! Uhroad, and 16 Foat 32 parts loag, it contains 
19 Frot and a tenth part of a Foot almajt, vi. 

it "re aale 19, C944q« | 
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114, Bk 
Prop, 117. 
:{1., In Tiling Worknien reckon by the Square, 
., wWwhichis 10 Foot every way, containing 100 
Fe F cet, | 
. {,:There is a Roof 16 Foot 25 parts broad, haw 
much thereof makes - Square F 
., iyn Divide 100 by 16. 25, the Product will 
"be6.1545 that is, 6 Feet 154 parts. 


Prop. 


IG” ORG BP. up” ny nee EEG au 709" 


Y A 
, 
WIE GORE IOW PO OI II; 


I 

Y 

& 4 
4 

I 

© 

b 

© 

F , % 
zF 
8H 
IJ 
© 


Prop. 118. 


A. Barn bath the breadth of the Roof" 15 Foot 
25 parts, and the length of the Barn is 


1t £ 


Double the length (that you may count 
both Sides of the Roof ) it makes 94. Feet 3 
which multiplied by 16.25, yiclds 1527.53 
which divided by 100, yield 15 Squarcs 27 
Feet and an half over, which is a little 
above a quarter of a Squarc, 


Prop. 119. 


In Paving men reckon by the Yard Square; 
fo cach Yard hath 9g ſquare Feet. 


A certain Court or Tard hath 17 Feat 35, parte 


in breadth, and 39 Foot 5 parts in length ; 
How many Square Tards doth it contain. ? 


Multiply 17. 35 by 30. 5, the Product will 
be 529. 1755 Whichdivided by 9g, the Quo- 


tient will be 58.797, ſomewhat above 58 


Yards 3 quarters, 


Prcop+ 


47 Foot, How many Squares of Tilipg bath 
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and Surveying. bELM 


Prop. 120. 


In mcaſuring of Land, a Perch or Pale is 
16 Feet and an halt, and four Poles in breadth 
and qo in length make an Acre; lo that an 
Acre 1s 160 Poles. 

Now to meaſure a ſquare piece of Land, 
multiply one of the Sides by the other Side 
,oyning to it, and. divide the ſum by 160. 

A piece of Land being 40 Poles one way, and 
20 Poles another wayibeſe multiplied make 
$00 Poles > which divided by 160, ſhews 
gs Acres for the Content, Or cle, 

Ar 1609, to the one Side 40 Poles : 

0 the other Side 20 Poles, t9 the Content tis 
Acres, 5 Acres, _ 


Prop. 121. 
To meaſure a Triangular piece of Land, 


Meaſure the Tongelt Side of the Triangle; 
and the Perpendicular from the Angle oppo - 
tc to that long Side, and then multiply the 


and divide by 160. 

Let the Side be 60, the Perpendicular 4.0 3 
60 multiplied by 20, or 4 by Zo, makes 1200, 
which divided by 160, yields 7 Acres 8nd an 
half for tbe Contents. 


Or 
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Or elſe you may multiply the Side 60 and 
the Perpendicular 40 together, they make 
24003 and divide it by 320 (whoſe Log, 
is 2-505150) which is the double .of one 
Acre, it yields the {ame Coneent. 

Ar 320, 1060: $0 40, to 7, 50. 


Prop. 122, 
To meaſrye 4 Traptzia, or 4 double Triangle, 


the Diagonal Line, which is the common 
Baſe of both the Triangles, and divide by 160. 

Thu let the: Piagonal-line be 40, one of the 
Perpendiculars 15, the other 3; theſe tro added 
together make 23, which multiplied by half the 
Diagonal-line 20, make 460 which divided 
by 160, makes 2 Acres, 3 Rods 20 Piles. 

Or elle, PTE tn? 

As 320, to the Sam of the twa Perpendicn- 
tare 23: 
So the length of the Diagonal-line 40, to the 
' Content. TY 


To meaſure a Circular piece of Land, 

Multiply half the Diameter by half thc 
Circumterence, and divide the Praduct by 
160. 


Multiply both the Perpendieulars by half 
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l'!'' $9 the Diameter of the Circle being 140 
ali, Poles, and the Circumference 440 Poles ; the 
'\ 31: half of _ theſe two, being 220 and 70, multi- 
*'1:1:\plied together, produce 15400 Poles, which 
: Cntr, divided by 160, yield 96 Acres anda quarter. 
4,1, Orelſe, multiply the Diameter being 140 

'in it ſelf, it makes 19600; which divided 
11, by 2c3-7 (whoſe Logarithm is 2,308g51) 
) 1,j,,maRes 96 Acres 22 Parts- 


The Log. of 140. 2,146128 
lads 292256 
2010 Doubled makes 41292256 
8," 15 th Subſtr. 203+ { L og. 2.398991 
| os 1 WI8I Reſt Log. 96, 22, 1.983265 
11 5 A | | 
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% To medſure an Oval piece of Ground. 


319% Let the Oval be 30 Poles one way, and 
_ 4© Pales the other, What is the Content ? 
(1% Multiply the length 4o by the breadth 3o, 

t makes 12005 which divide by 203 &, 
13-#:;t yields 5 Acres, 3 Roods, 23 Perches. 


Prop. 125! 


5 
1 21- By this Number 203 4 you may alſo 
-, find the Acres contained in any half Circle, 
a" or quarter, or ſixth part, or any ſuch SeRion 
Wm&F"oft a Circle, multiplying the ein lamgtey 
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Prop. 126. 
To meaſure Brick: work. 


Brick-work is uſually meaſured by the 


Rod or Pole, cach Rod containing 16 Foot 
and an half, and a Brick-wall of one Brick 
and an halt thick being one Rod ſquare, is 
accounted for a Rod of Brick-work 3 and 
4500 Bricks will make ſuch a Rod of 
Work. 


mult be firſt meaſurcd according to ther 


lis Compaliing hl 1 dividiog by 203 / Sg 


Now theſe Walls or Sides of Houſes :: 


form in length and breadth, according to 
Art, thercby to find out how many Rods ///,,, | 
they contain; and becauſe a Rod is ſuch. a ;;;.::... | 
long meaſure, it will do beft, as in mealuring ,,: ..'} 
of Land, to divide the Rod into 10 parts, ; ,, 
and fo cach of them into 10 lcfler parts, ;,. .., 
making in all 100 parts, or 1000 if you will; .,;. 
and thus mealuring the length and breadth _.. 
(orrather the height) of any Wall, and mul- , _ 
tiplying them together, you hall have the OY: 
Content in Rods, and too or 1000 partsof 
a Rod. 
Example. 

ft a Wall about an Orchard or Garden be 

60 Rods in length, and ey a Rod high, | 


that 
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"—Þaz js 5© parts of the Rod bigh, Hew many 
Rods doth it contain # 
The length, Rods 60 ©0 
Multiplicd by the breadth, Rods co o 
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Tields Rods 30 O0 


' Again, The Wall of an Honſe bezng three 
Rods high, 
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4nd 12 Roads i4 compaſs, 


dis - 4 


MULE Aultiplied makes Roads 
1%; But now all Walls arenot of this thickncks; 
ome are two Bricks, fome three : To reduce 
.:\ods of ſuch thicknel(s to Rods of ordinary 
TIA ork of one Brick and an halt thick, work 
:50k his. 


townds the thickneſs of 4H ordinary Rod eat. 3 
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cali reckoned in half Bricks, which 

ui "To thetbickneſs of any other Wall in balf 
let ir Bricks 3 viz. two Bricks and an balf, 
141... which makes 5, or any other thickneſs, 
-1-::11$o the number of Rod, of the Content 


I2 
"ix found by meaſure, 
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1.70 the Kods which it will yield of ordinary 4D 
11% Work of a trick and an balf thick, 
+11; Or tor your more plain and ready uſe take 


this Tablc. 


A Table 
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3 meaſure a pitce of Timber exaflly ſquare, 


\; The uſual way is to have a Line upon their 
_ ler, to ſhew how many Inches make a 

' ot for any Square. But it is as good a 
ty, Or better (eſpecially it you caſt it up 

' [? "th your Pen) to know how much one 
'*: ot length of any Square will vicld in prp- 
—tion to a Foot of Timber, which isto. 
; tain 1728 Cubick Inches3 | which you 
y do by this Rule. | 


: the Square of 12 Inches, which 14+ 
every Fort length yield one Foot of OO 


© Timber, or parts i 
. ...#t ſhall any other Square, 4s = , 6 
- Tquare of 6, which is EE IK. i 

-. Anſwer will be BI 0,250 

. | Yow multiply this by the number of Feet 
——cvgth, and it yiclds the Content of the 

| 'cof Timber in Feet and parts: 4dr F 
piece of Timber 6 Inches Square, were 10 

, t long, it would contaiu 2 Foot $90. parts, 
TNT... ET. 
_—\nd thus you may draw out a Table fox 
© .r moro ready uſe, as you may leo in 'my 
'  chaſert Pattern. LO 
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Prop. 128, —_— 


To meaſure any kind of Timber, though it be |: [:#n; | 

"_ ſquare Y but of any form, as three- p00! keg ( 
ſquare, four ſquare, many ſquare, round, 410 tt. 

| or of any other faſhions peovided it be {jr 
ſtraight and equal all along. 
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Caſt up the Superficial Content at the | 
eng thereof, and find how many Inches it ' 
coMains by the 'Geometrical Propoſitions be. 
tore-going, for the finding the Content & | ©! 
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the Triangle, long: Squarc » many-Square, ' Ps 
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round Circle, &c, and then work as befort/ **' 
in the laſt, a 
At 144, the Inches of the Superficial Content | 


., of theewd or Side of. a Cubick, Foot. Bs 
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So the Superficial Content of the end of any( © 
' 'Plece 'of Timber, let it be 100, 200, 300" © 
 Tycbes, FRIED | "9 | 
Yo the Solid Content of one Foot length there” | 
' 85 you ſhall tina for 100 Inches Content!” | | 
©, 69.4 parts 3 for 200 Inches, the double” - 
thercof, 1,389 for 3oo, 2,083, that is" |; 
2 Foot 083 parts; which you may cali)" 4” 
mike into ſuch a Table as this for your uk, | 
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Prop. 129» 

4 more eafie way for m gf 1g rownd Timber. 

Becauſethere is (o mich abule in the mea- 
ſuring' of round Titmber, 'I ſhall ſhew you 
ſomwhata tnore plain and ready way for mea- 
ſuring of round Timber, which is only thus, 
Take the compals thereof witha ſtring,and 
then meaſuring the firing by your Ruler, ſee (| 4 
how manylnches the Tree is in Compals, and + i: 
then find thoſe Inches in the Table, and there 
you ſhall ſce how mapy Inches and.parts of | 
_ that Tree will make a Foot of Timbcr,which .. 
cake out with your Compaſſes, and turn them 
over from one cnd to the other of the Tree, -\ 
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the ſeveral ſpaces will ſhew how many Feet of ** [oe 
| Timb:. ris in that Tice. 2 BONLL 
; * bus Tet the compaſy of 8 Tree be 60 Incher; | >. 
_ youb fail find 3 the Table againſt 60 Inch. com>. | 1|. |! 
| poſt; thin 6 Inch.03 par. of an Inch, divided int ''. ©) 
100 Parts, makes 4 . Foot of Timber ſo that if rl 


the. piece of Timber be 12 Foot long, there it 6 an 
very: near 2 + F o0t of Taymber 4 it > for 12 Fon. | |v 
| ond \ 1 Itch is ſomewbat more than 24 Foot. 4 |; 
| "Tfthe Tree exceed the compals of 1 >olne, . 


f 

( 
' (which is the greatyſt namber in the Table) | : #4 

; : theritake half the compals,and find the nurnber | | | 
þ "AT in the Table belonging thcreunto, and divide | il $42 1 
it by 4 >that is,take a quarter of that number; (i) | .. | 
y / and ſo many Inches and parts will make a Foot \ | 
of Tirabcr of a Txecot that compaſs. 4 Ft 
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x fable ſhewing how many Inches in length make 
..,..:. | a Foot of Timber, 'of any Tree or round piec 
1", of Timber whoſe Compals 1s known, 
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meaſure ſuch a picce of Timbgg, is to meaſurg. {© 
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x nad ' «3 Limon 
I by the fquaxe or compaſs tqken in th: mid ect" 
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dle thereof: bur that Fives the quantity aww 1 


good deal too little 3" an 

It is. ſo mach the wotſe. = *«{J 
Theſe pieces of tapering Tirpber arc cithegy 

parts of Cones or Pyratnides, Now the ways! 
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the More ta PCI ng' | 


tent of, the Baſe by 
And: the beſt and : 
theſe Sedtions, will be, as you may ſee in wys: ; 
Purchaſers Pattern, firlt to find the length ofs+niil 
the whole Pyramide or Cone, and ſo to tind 
the content thereof 3 then by the ſuperticial 
Content at the lefſer end, and the length 
which belongs to that part, find the Content 


a third part of the lengthy! 


Prop, 53, Mr to multiply the ſuperficial Cop+gamik i y 
ethic 
plajnefi way. ts mealindm xi 


morn G1 'y y 


to meaſure a whole Cone os Pyramide is as in 41 (4 fi 


thereof, as if it werea'Cone or Pyramide of —— 


it ſelf. Laſtly, Subtract the Content of this 
leſſer top-patt from the Content of the whole, 
the Remainer mult needs be the Content of 


thebigger bottorn-pare, which you were to 
-meaſutc. ER: 
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Tar .w ta find the length of tbe top-part of the 
3" Cont or Pyramide which is cu off 


mb Ih. , , A 
\{eaſure the Sides or Diameter 


Ing mall T, 

| a rk ) ends, and obſcrve how much they difter 
:0lTinky m cach other in voy mh Then, 

mpg the Difference of the bre« th of the two Ends, 
S og Pe length between them : 

my Wk breadth of the greater eud, ; 

! WILL rbole length of the Cone or Pyramide. 
ntl r it this may (eem dithcult and tedious, 
"4s 10: rnay part your piece of Timber as it 
YN2muges, Ve into fevcral parts, 10 OT 5 Foot long, 
(area [i {o meaſure cach part according to its 
ulphitelare or compaſs in E middle, and then 
ilhidpatd! chem all together. This will come very 
Pref v9'r 3 and you will find much difference be- 
% 51210:en this, and meaſuring the whole piece 
ml (tn nce by the middle. | 
2 of Cont, i | 


at part, 08” 
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GAUGIN G., te 
& Here is not much difference between,, 
Gavging and Meaſuring other Solidsg, 
only. they are meaſured by Feet and Party”, ao ere 
thele Veſſels by Gallons, Quarts, and Pints. by ba 
There ate two thipgs herein chicfly necefs 
fary, yet both controverted. Firſt, Theſe ®*!) 
Veſſels being for the moſt part of irrcgulat! 
forms, how to rednce them to a regula” A 


Proportion. Secondly, To find the Crue i il 
quantity of the Gallon! in Cuet Inches, op” 


parts of a Foout. WHT 


For the firſt of theſe, one of the beſt ways 
15 that of Mr. Oughtbred's. Meaſure the Di- 1! 
amcter of the Cask both at the Bung andat+; a te: 
the Head, and by their Diameters hnd Ag: 
the Arca of their Circles Then take two. 
thirds of the Arca at the Bung, and ne fin 
third of the Area at the Head, and add them it »;: 
together; this will be the wean Arcaot the! Uh 


Va. Lafily, If you multiply this mount 14), (; - 


Arca ”y the. RS of the Veſſcl, ie will (py, 
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ſhew how many ſolid Inches the Veflel con» 
tainsz which if you divide by the Number 
of ſolid Inches in one Gallon, it ,will ſhew 
you how many Gallons the Cask will hold. 


Fxample. Suppoſe a Wine Catk, having the 


\ Diameter at the Head 18 Inches, end the 


32 Inches, and the 


Diamuer at the Bung 


leagth 40 Inches, What is the Content ? 


* of the Area at the Head is 84,023 
+ of the Area of tbe / aing are _ $36,166 
1he Sum of theſe two 620,909 
Alnltiplied by the length 40 


Makes ſolid Inches  ..__24$39,560 
wh:icy divided by tbe ſolid Inches in one Gallon 
of Wine, which are 231 Jnches, yields for 
the content 107 Gallons 530 parts, that Wl, 


04, To it ſomenvthat above half a Gallon. 


N 1! 
30 10 Wild 


But now here 1s the f{ccond diſhculty to 
rclolve how many ſolid Inches arc in a Gal- 
lon, 

As for the Wine Gallon, it hath been and 
(till is commonly received, that a Wine Gal-. 


lon contains 231 Cubick Inches ; yet Dr. Þy- 


bard plcads that it is ſomwhat lets, vize 224 
or 225 at molt, Burt this difference is not fo - 
much as others make it in the Ale Gallon 
for though molt old Gaugers and the Coopers 
make the Ale Gallon to the Wine Gallon as 


4 to 53 (o that the Wine Gallon being 23r 


Inches, 
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ches, the Ale Gallon is 28 
fince the Exciſe it is accounted by them but 
2$2 Cubick Inches. 
. According to thefe Rules and Obſervations 
this. Table is calculated, ſhewing the + of the 
Area at the Head, and ; of the Arca at the 
Bung, of any Cask ready caſt up in Gallons 
and 1000 parts for Wine meaſure; ſo that 
mealuring the Diameter of any Cask at the 
Head, and at the Bung, and adding thele 
two Numbers together , and multiplying 
their Sum by the length of the Cask, you 
oh hnd the Content thereof in Wine Gal- 
Kxample. Suppoſe the Djameters, 


Mt the Head to be 18 Inches 0,367 
t the Bung to be 32 Inches 2,321 
The Sum of theſe two 17,155: 7 B8Y 
Alwtiplied by the length 40 Inches 40 
Makes very near as before | 107,502 


that is, 107 Gallons 520 parts of @ Gallon; 
that is, @ little above one half of a Galton: 
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jo10 a Gauging Line or Rod,and make the like alfo for Beer and 
2 le Gallons 


5, 45 you may ſteat Jarge inmy Purchaſers Fa:tern, þ 
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To (zange > Cask, which 4 wat full. al, j | 


rele | the 


A Table for the Gauging of Wine Casks| 4/6 
which arc not full. \ whok C4 
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UIR Rig, 
= The Uſe of this Table is thus. 


Guziy 4 Firſt meaſure the Diameters of the Cask 
1: 11:4, the Head and Bung, and fo find the Con- 
__ of the whole Cas. Then meaſure how 
as 61any Inches deep the Liquor is which is in 
ge Cask, and then work by the Rule of 

-TOPOTtION. 
© Example, Les the Catk be as before 32 In- 
[es at the Bung, aud tbe Liquer 24 Inches 
wl, i ms 

's the Diameter at the Bung in Inches 32 
#6. 45.0 the depth of the Liquor in Inebes 24 
64, 149 the Radius of the Table 10009 
"\i/ 4 the part proportional 09 
Was ug Fs thi aber 7500 in the Table! Ft 


j06f 


ma oy ', anſwers Vcry near to 50 Gallons three 
we TR \UArterſ5. 
46: Then work again thus, omitting the ſinal- 


WAN Ar [x ir Fractions, which are of little concernments 


$0 £ Gal. pars 

ol 't tbe Gallons of tbe Radit 63 00 
n We \ 0 the proportIhnal Gallons found 50 75 
\g/11:1170 tbe Content of the whole Cask 107 29 
|: Is 0 the (: ontent of of the Liquor =w_ & 61 
16 _ 7 * ' Inche/ deep | 
(MWg bat 3 4,  Jonwbat above 86 Galons ons #11 
| INE | ralf. 7: 


A 
s* 


VOS- 


'|f pela 
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Witte or li 


Hon fs wortiem 
FR | they 
The London Coopers Scantlingr. n lit | 


To know the Content F #5 
Beer Gask in Ale or Beer 


Fot the Bet Batre), canal 

1d or Cit 

The Diancter. at the Head 19 Inches $ pay. id Vl 
The Diameter at the Bung 23 Inches © Par. 44 ab1, th 
Tie ! gt 27 Inches 4. pari % Content 
4 Ty © ; * »: Gallons by 
A us For the Kilderkin, + + "if cl, 
s - | © .Naf "Mane. 
Tbe Diameter at the Head 16 Ka 1 ptr  ttyou pr 
The Diameter « at ie Fung 18 Jicbes 6 par," owt: 
Jbe Lengib : =o 131 Incbes I pap. ay. » Tl, 
Wy 00 Ni; 


E . Theſe "3H?" BG do' very. we)l agree with ad ther 
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the old received quantity of the Ale Gallan, ng i 1: 
which allows it to be 288 Inches '£, making 0t the Conty 
the _ to be a Pint over 36 Fallony In m4 | 
{nd the Kilderkin a Pint and an ARK. ephil the 1 

So that, | | | +0 he 
” tog; 4 \ Ot the (1g 
"ay member of Win ne Gali, to mY Beat Ut 1x6 
 @ny Wine Catk in Beer dr "Ale Gallols. me 1 1. 
But upon later | xpcriments, it hath beca « Viſſel; | 
ved on by hi Committee of Exciſc, 4 wh 
Sa chat 


hat in the mealieing a or the Brewers Tans' 
1:1! vxand Veſſels, the Ale Gallon ſhould contain 
+; ),,/but 2$2 Cubick Inches, | 
" Now for .the meaſuring of thoſe Tuns, 
+... whether they be arp, or Round, or of 


what form ever they are, you muſt aa 
pi} thus. 


, Si 


*% Firſt, you muſt ind the Content of ſach 
uns in ſolid or Cubick Inches, bythe fors 
4h mer Rules of Meaſuring (ſuch Bodies z which 
", +4ividing by 28a, the Inches in one Gallon, 
'ſhews the Content in Gallons 3 and -divi- 
ling the Gallons by 36 (the Gallons in one 
©4, Barrel) ſhews the Content in Barrels. 
You may make this Work more ſhort 
,,! nd eafie, if you provide a Table, which 
16; hall ſhew you how to reduce the Foot-mea= 
; x ine of any Superficial Form into Barrels 
and Parts; So meaſuring the Superficial 
\ req x; Content of the top or bottom of any Veſ- 
ow ſel according to the Rules of Art, you 
"Thall have the Content in Bartels and Parts 
"for one Inch deep; which being multiplied 
þai a 'by the depth of the Veſſel, or t A de K of 
int 30641, Liguor therein, lhews the Gy Or 
Quantity of the aid Veſſel or Liquor, 
There are two fich Tables forthis-par- 
C3" poſe, the one for (quarc Tuns, the other 
Beer "for round Veſſels, in my Pwrebaſers Pat 


emi" ger which, though ſhort, may ealily be 
OFmmitid: | 
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. it 
rÞþ ov 


_— X 
& $ —*. L > N . IRR RN $&. _ Re. ... . and. FOR: 5 . WES RES 
> - l yy be d « K > a._ "XY D © k 5 & Lb DS "3 2 Tp» . EI I | . : 
T © OE SEE £04 * $4 RPE © + SY —\ VB 3 Oo > D FOI * IR $: 
<< ONE OS ans; 5. 8 &% -- a —_— - OS. : _ : © . BS v 4 ET 3 4 4 
J > + . — J £ If : þ DV # j "* mg w 4 . w *J -v = =» 
" o "Is L - ES . [4 £4 4 # # & N S 2 ; Y © * $ 
UF | a == | - . & 
, ch NY £ 6 


e nced of thctn, 
hall heregive you another (hort Table, 
which ſhall be more general for all Forms, 
ſhewing the Content in Barrels and Parts 
for any number of Feet of Superficial Mea- 
fere one Inch deep. 

Note, One Foot ſquare is near half s 
Gallon; for there is 144 Inches jn a Foot, 
which doubled makes 288, which ſhould 
Þe the Content of the Ale Gillon, though 
here it isa little lefſened to 282 Inches, 


inlarged for fuch as hav 


OY 
-[apots, 11F, [8 parts, | 'F, |Bparts.| 11 F, [B. | | parts, 
j-MMe 09, 19,0142 þ [[39/0-41 141 15#Þ- 7944] | $3 
114 110 Jo.o0:84j f 321004255] [57 52,8086 $4 
; «FF, o- (9-04 16 [3110,4397. [5810.52 18 v5 
v0, 19.0567] [33[0,45 381 [5919,$369].| $6 
RY | -9799] [3310-4680] [6010.35 10] 87 
081o,0851 1 (34)coq322 61]9,8652] | 8 
>.93931 | 3510.4964||6219.8794| | Bg 
(C.1135 3610,5106||6319.8935] | 95 
5.1277]|3710.5245] (64j9.9076] | gl 
©1418] [38]2.5 399] 165 O,9L18]] 9: 
[1562] 39]:5532} 66]0.9360'] 93 
0.1703; [42[2.5694 670.9502 | 94 
-——[o.1844||4qi[o.5815] [680.9644 95 
{[*, 1986 4! 0.5956 6bglo, 9736]| 96 
(0.2125 4310.6098] 7010,9929]| 97 
0.2169] [440 6240 [71] 0069] ] 
0.24'1]14510.6392 [72102211 = 
0.3553, 46} 6534] |7351.0353 Foſs 
\o,2695}|[471[0.6666] |[74|[1,0495]] 20c 
10, 2337 [45]2,6898] [7511,0637]} 300| 
[0.2978] | 49|12,6959| 176 1,2773] | 40D 
,0,3'Þ) 150 00,7093 7714,09:0 $2) 
©,3262]|5110.7234| [7811,1063|| 609 
9.34%4||52'0.7375] [79]1,1204|| 700 
119-35461153:9.7518] [811,1347}] Boo 
"$1-.3688] [54 [2.7660] [81] 1488] 90: 
[>.383e||55 [0.7802] [32 |1, 1639] | 1 000, 
0.3972] | nd oncl 


|':\ Table to reduce Superficial F PAs 
| val into Barrels and 10000 parts, 


I, 


| 


| 
| 
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1,1914 


1,2055 
1,2197 


1,2338 
1,2480] 
1,45224 


1,2765 
1,2 926 
1,3948 
1.3199 
1,3332 
1.3474 
1,361 


2,9368 


| 4.2552 
| $6736 
7.9916] 


8,5104 
9 9485 


(11,3472 


12,7656 
14.1840 


| 


| 


1.3756] 
I,3990 
1,4®42 
1.41984 
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Prop. 


Prop, 131+ 


To Gange ik Ship, and caſt #Þ how Many Tits nl " 


her Burden is. 


_ - Meaſure the Jength of her Keel,the breadth 
at the Mid-ſhip Bcam, and the depth of the” 


Hold, and multiply theſe three one by the © © 
other, and divide the Product thereof by tO 


100; vo you ſhall find how many Tuns hex 


Burden is. 


Examplc. Suppoſe a Sbip, baving thy \" 


f Te 
} | # 
F. «23 f 


We 


## & 
I} dis 


length of ber Keel 50 Foot, and the breadth gþ;\ "1 © 
the Mid-ſhip Beam 20, the depth in the Hold" 1TH 
10 Foot; How many Tuns will the Ship carry $4ti $1 


Multiply 50 by 20, it makes 10005 ani; \ 


that multiplied by 10, makgs 10000 3 whiohili:; © 
divided by 100, cutting off the two laſt Fibitinn, 
gures, ſberrs the Ships burden to be 100 Twnh". \.." 

But this reckoning 1s only for the Kings:h; ;, 


Ships. 


hs 17 


But for Merchants Ships, who give no ab; ;; 


 Jowance for Ordnance, Maſts, Sails, Cables; ;; :. .. 


Anchors, which are all a Burden, but no;.,,. 
Tunnage, you muſt divide your Produc by;,;,,. 


be 105 Tuns , + parts. 


Ships, though it may come near in ſome 
Ships, yet it may mils much mn others; a 
a 


{ 
: 


But this way of reckoning the Tunnage of 


95: So the foreſaid Ship will be tound ta: ,. 


-. —R—_ 


1537 
- | Ships are not built of the ſame faſhion : 

4 Fs 6 it is the beſt and truclt way to caſt 
- ie.) the Content of the Ship more exaQtly ac- 
. .iding to the Rules of Art, with relpeR 

td to the Mold and Shape of the Ship, and 

to find how many Cubick Feet tne Ship 
=th contain 3 and every Cubick Foot of 

th :atcr, according to ſome, weighs 55 pound 
| tea! erdupois: Eut Dr. I/ybard hnds every Cu- 
3 Foot of Water to weigh 62 pound 
:3 parts. Now cvery Tun being 20 Hun- 

Fd. 4 z//d weight, and every. 100 weight 11a 
D nant, which make 2240 pound, divide 
Tun; 45 by 62 pound 588 parts, it makes 35 
;2t 79 parts: So that about 36 Cubick 

- «{11:2t make a Tun weight, 

bY , \ ZE hcre take notice, 1t' you thus raeaſure 
hip within, you hall tiod the Content or 
ys the Ship will hold. or take jn, If 
i mealure the Ship on the our-lide to her 
4. 23ht-mark, as ſhe ſwims being unladen, 
w i, 1 ſhall have the weight or content of the 
...pty Ship 3 and if you meaſure from this 
bt: mark co her full draught of Wates be- 


''.,; laden, that will be the true Burden Or 
VR innage of the Shiv. 
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The like you muſt do for the breadth a 


Oo Canging. 


Prop. 132. 

Knowing the Meaſures of a Ship of ove Bur. 
den, to make another Ship of the fame ,/ je F , 
Mold, which ſhall be donble, or treble, or in {i © 
aty proportion, more or leſ7, to the ſaid Ship, .;/, 11; 
Multiply the Meaſures of the length, :: (rf 
breadth, and depth of the Ship Cubically, 
and then double or treble the Cube, und- 
extra@ the Cubc Root thereof. ga! 

Example. The Keel of the foreſaid SH 
being $0 Foot, and her Burden being 100: 
Twrs, to make anotber Ship like ber of 2c0. 
Tu1ns Burden. 
Tbe Cube of 50 4 12500, which danbled" 
makes 2 $0000, the Log. whereof 3 # 5.397940, Wo for 
the third part whererf is 1, 799313 ware 
is the Log. of 63.00, which # the Cube rat. 
of the length of the Keel required, vi7. 63 Foot rh 


1197 


depth; which you may thus work by the wh Ne 
Logaricthms with much caſe and readineſs. ;, 


z 
TY . 
: | T5 o + . 
n 4,1} : 4 


One Ship 1co Tuns, Log, 2,000000 .. 

T be otber 200 Tuns, Log. 3.20908 Ws 
The Difference | ©,301030 0. 
A third part thoreof \_ 041003 GT 
Added to one Ships Keel 50 fon 1.698979 |." 
Shes the other Keel 63.0 1,799313 © |; 
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- OF GUNNERY. 


f ' Prop. 1 33s | 
t ll, Names of the Principal Members " a 
"—_" mY : Piece of Ordnance, 


{if © He out-fide round about the Piece, is 
\ {th 6 called the Smperficies of ber Metal 3 the 
14), ;. 2ſtance or whole mals ot Metal, the Body 3 
" holtowncſs or Concave Cylinder, the 
7 'e or Soul; {0 much of her Bore as, c0n- 
;aeth the Powder and Shot, is the Chamber 
Charged Cylinder 3 the Remaincr, her Va- 
"1t-C 'ylinder , the Spindals or Ears arc cal- 
_ the Trunnions > the Puminel at her Cayle, 
bv a Re aſacabel Deck, the little Hole, the Tack. 
-9',;. all the Mctal þchind the Touch-hole, 

! F * 1-6 Breecb or Coyle 3 the greateſt Ring at her 
/, mh Acts hole, her Baſe-ring 3 the next Ring 
4tWm-yve the Touch-hole, her Retnfore t-ring 3 
bla : nextto that, the Truxnion: rings the Ring 
xe the Mouth, her Muzzle-ring 3 the Ring 
twcen the Trunnion-ring and Muzzle: ringy 

| TEL r Corniſh-ring ; all the Rings and Circles 


|; out the Muzzle, the Frieze 3 the whole 
"gt, the Chace, 


He re followeth a Ts "Table of  Gurinerys 

ry: .cwing the Lengeh and Weight, of moſt uſual Eng- 
*" F Ordnance, the Diameter and Weight of their 
4.) ullers, the Length and Breadthof their Ladles, and 
e Weight of Powder to Carge them, &c; 


The Names of the. 
; ſeveral Picces of 
Ordnance. 


A Rabinet 

A Falconet 

4 Falcon 
Minion ordinery 


— TO —— 


Minion largeſt 


Saker leaft 

Saker ordinary 
Saker old fort 
erniculver.leaſt | 


a. 
hit 


——_———— a 


"OR 


| 


Dithiculver, ord. 
Demicul. o/d ſore | 
JCulverin leaſt | 
{Culverin ordin. | 
-ulverin, largeſt 
DR leaſt - 
Demican, ordin, | 12 Ol 
_[Demican, = 600016 
& -anhon, SA. {12 Oe 8oools 


eee 


RATES > 


a_——_—_— 


5 hoots 


Q 
120]1 200 
Pn coma 


as 
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Of the different Fortifications of moſt Picces, : _ n 


of Ordnance. "0 


| There are three Degrees uſcd in Fortifying , 
each ſort of Ordnance, bath Cannons anc *' © 
Culverins, Firſt, ſuch as are ordinanly,' 1" © 


fortified, which are called Legitimate Pieces. 1, 


Secondly, ſuch whoſe Fortitication is lfſen. 
ed, which atc called Baſtard Piecer. Third" 


_ Iy, Double fortiticd Pieces, or Extraordinan'!''' 
Pieces, SR 


| a =. 
* £ Ch *. | 
g* STE 
Nh Tor + | kh 3 
() I Ws 4 
Pr Js 4,» is tot 


| 


— This Fortification is reckoned by tht 
thickneſs of the Metal at the Touch-hole- 5: | * | 


at the Trunnions, and at the Muzzle, ji. | 
proportipntto the Diameter of the Bore. «t thi1 

, The-Cannons double fortified have fu) |: - 
one Diameter of their Bore in thickne(s v1 
Metal at their Touch-hole, and #4 at thei: 3:1 1 04 
Trunnions, and, -at their Muzzle, Thus: 
leffencd Cannons have at their Touch: holi 111. |: 
but-+ or 74 of the Diameter of their Bore it yn th 
thickneſs of Metal, and &, at their Trunn- 4, i. 
ons, and ,*, at their Muzzle, The ordinan:," ;-/ 
fortified Cannons have 2 at the Touch: hole, 111 
g at the Trunnions, and 4 at the Muzzle, 
All the double fortified Culverins, and all 
lefer Pieces of that kind, have one Diametcr 
and g at the Touch hole, = at the Trunni- 
ASM Rm 26s 30h, h Ons; 
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ons, and 2, at the Muzzle, And the ordi. 
nary fortified Culyerins arc fortified | every 
wav as Your double fortified Cannons; and 
the lfſcned Culverins, as the ordinary Can- 
1.005 in all points. 7 
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Prop. 135- 
How much Powder +4 fit for proof, and wha 
for attion, for any Piece of Ordnance. 


For Cannons ? of the weight of their Iron 


«a Bullet for proot> but for fervice halt the 


o 


ctr of t; 


i cially for Iron Ordnance, Which will nag 


weigh of the Iron Bullce 15 enouply, elpc- 


endure ſo much Powder as Brals Guns by 
ane quartcr, For Culverins, rhe whole 
weight of their Shot for prcot, and for 
action ;, For the Saker and Faulcon ; of the 
weight cf their 'Shotz and tor Icfler Pieces 


: the whole weight may be uſed in ſervice till 


thcy grow hot , but then you may abate 
with dilcretion. Foy proof of thele leſſer 
Pieces you may take onceand + of the weight 
of their Bullet, Herein alſo muſt be regard 


to the (trengeh and gopdnels of the Powder, 
which is to be ordinary Corn Powder. 


_ Prop, 
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* Prop., 136. 
To make Ladles to load your Guns with. 


The Ladles are to be ſo proportioned for 
every Gun, that two Ladle-fulls of Powder 
may charge the Piece, which in general 
terms 15 thus. 

The Breadth of all Ladles are to be two 
Diameters of the Shot, that ſo a third part. 
of the Compaſs may be left open, for the 
Powder to fall freely out of the Ladle when 
you turn it the bottorn upwards. The length 
of the Ladies muſt be fomwhat different, ac- 
cording as the Piece is fortified, 

For double fortified Cannons 3 the length 
_ of the Ladle may be two Dliameters and an 
half of their ſhot, beſides ſo much as is nc- 
cefſary to faſten it to the head of the Ladle- 
ſtaff, which will require one Diameter more 
of Plate: but this is not reckoned to the 
length of the Ladle, becayſe it holds no 
Powder. | Res, 

- For ordinary Cannons, the Ladle muſi 
not exceed two Diameters of their Shot in 


length, 08 gt 
For Culverins and Demiculverins the 
Ladle may be three Diameters of their. Shot, 
and three and an half for lefſer Gans, to 
}uzd them at twice; If you will load them 
ny EE | | at 
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it Once, you mult double the length of the 
Is 136, Ladle, 
bl jw, Obſerve this for a general Rule, That @ 
"adle 9 Balles in length, and two Ballcs in 
3 fo pups Ne will hold the juſt weight of the 
Vat lil; {100 Shot in Powder, 
; Whihr But note, That Iron Ordnance mnſt have 


Mt three quarters of the Charge of Braſs 
| Latks az; Jr dnance. 


| that 04! 
I kIt 0Þ.t. Prop. 137+ 


V1t 0 the Ls To hitow rmbat Bullet 3s fit ta be uſes 
! Upward; | for any Gun, 


« lomwhatdl, 

| nil lr 5 convenient that the Bullet be ſome- 
T nr. 8 hat Icfs than the Bore of the Gun, that 
Da it may have vent in the diſcharge, and 

ef 4 NOL Nick and break the Piece, Now {ome 
x rhe j;think a quarter of an Inchlels than the Bore 
= bs will (crve for all Guns 4 but this vent is 
ah .too little for a Cannon, and too much for 
Falcon, It is more rational and arti> 
cial to divide the Bore of the Gun into 
T 29 equal parts, and let the Diameter of 
Os . the Bullet be 19 of thoſe parts, accord- 


09 jpg to which proportion the Table is calcs 
lated, 

meters PEAS, CIEL » 

or kf CT, Prop, 


you lh» 


On IK 
NE WEIS < SHOYSAN 


Prop. 138. 
By knowing the weight: of one Bullet, to know 


' -- twat any other Bullet will weigh, 


It is a common Opinion, and very near to 
the truth, as you may ſce in Dr. Wybard's 


our Inches Biameter weighs nine pounds 
of Averdupoiz, weights. 

Now it an Iron Bullet of 4 Inches Dia- 
meter weigh 9g {, what ſhall an Iron Bullc 
of 8 Inches Diameter weigh ? 

All Bullets have 4 Cubical proportion onc 
to another, ' Now by plain Arithmetick, the 
Cube of 4.is 64, and. the Cube of $is 512. 


. 


Therctorc, +. 
_ As 64, togl. So512, to 72 1. 
How to perform it by Logarithms, you 
may {ee in the ningh Propolition, 


mult know the proportion which one Mctal 


hath to another, and fo make a ſecond Opc- 


.', Example. The proportion between Lead and 


P 


Tron is as much 45 two ty three; Now if you 


xation. 


_ weigh in Lrad; 
_  Forthe Bullet of 4 Inches Diameter, 
; As 25 to 3* Jo 9l. fo 13 i 2 


4Gometria, That a Bullet of caſt Iron of 


Buc if the Bullets be of ſeveral Metals, you 


would know what either of theſe Bullets would = 
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Pty, For the Bullet of 8 Inches Diameter, 

As 2, 803: $9720, to 1681, 

The proportion between Iron and Stone is 
as 3 to 8: But this is of hard Marblc Stone 
+ "which is fit for Bullets. And in ſhootin 

q le "ence Ballets, you need not uſe {o now 

5. 4 Powder as for Iron Bullets, 

Kei $4 By the weight you may alſo find the Dj- 

_ *. _aneter of any Bullet of Lead, Iron, or Stone, . 
«if, OT of any other Metal whoſe proportion 1s 
j.! ,, |, KNOWN, 

; The commonly received Proportions for 

nit _ Metals are theſe, 

i, BT "Lead id to Tron 2103. 

4k Lead 14 16 Braff as 24 to 19. 

Lead is to Stone #5 4 to 1. 

Tron i4 to Braſs 41 16 to 18, 


4 of 6d, Ml; 


Yee yy Tron 1 11s Stone ai 3 to & 

") -%% The more cxaRt Proportions between Mes. 
;poalial 

% Ah cals arc theſe, 

LEV GrRL 1 Fab 

yy ky wppoſe a Cube or Fullet of a certain bioueſs 


' 20 weigh 100 /. weight 3 the like Cube or Bullet 
mite aki! of any of theſe Meta is or Things ſhall weigh 
_, as followeth, and have this proportion. 


1% XIPns lt. MITE t | li. pts s 
WW i Gold I'VO OO | Braſs 47 37 
11% Duickſilver 71 43 | Tron 42-79 
-— Loa 60 53 | Jiu 38 95 
3 Silver 54. 3g | Stone 15 80 
We Water 05 63 
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" Now if you wo 


would know the bigneſs. of 1he 
Bullet that will weigb thus much. yout- may 


find. by the former Rules, That 4s. 8 Bullet if 


* 


Iron which weight 9 |, bath 4 Inches. Diame- 
ter4 ſo8 Brllet of Iron that weighs 42 1. bath 
6. Inches } Diameter 3 and tbat mnt be the 
magnitude of the Bullet wich being caſt of 
_ ſeveral Metals will meigh as afore- 
44d. 

q In like manner you may find the weight 
of any other Solid Body, of different Me- 
tals, by theſc Proportions. 
Examplr, If a Cannonu-Royal of Braſs 
weight Booo l, weight, what fhall a Cannon 
of Iron of the ſame length and thickneſs 
weigh ? 

As 47-37 for the Braſs, Log. 34675503 
To 42. 10 for the Im _ 3.624232 
So the Braſs Cannons weight 8000, 3 903090 


The Sum, ſubſtr. the firſt 7.527372 
To the weight of the Iron Can.7110. 3,851859 
I have here added che Proportion of Wa- 
ter to theſe Metals, according to Dr, Wy- 
bard*s Experiment, who finds a Cubick Foot 
of Water to weigh 62 1. 588 parte, though 
Ifind in others but 55 /. And by this you 
may know how much any Piece of Ordnance 


weighs Ic in the Water. than in the Air : 
For any Solid Body loſeth-ſo much of ts 
OL Es weight 


ne 


& 2 
SO ay 
6 _ a FEY 
v LY 
PY 


» g 


"rhe Water, 4 
; Wat Welg!.' 
iers 6d pu" 


4 34 
| vIvHEL 
jenean 1900p 


is 

18 

' | TH 

ls & 
JOSHI 4 


_ 
— 
” om 
_ 
+ 
— 
__ 
6 + 
— ” - 
| "mr pos _ OO. T 
S 4 _—_— 
W444 * * : _ OY % Þ 
0 ” " 


"7 "IT —_—— —— 


, : S 4 " 6 I$L » er  -" 4 8 " 
Do Ras. # #& & ®. as To 
8 : & ws On Ly J X © Ba N 
y 


biz 141, weight in the Water, as the quantity of that 
!) 1 y, Body in Water weighs, So that Gold loſeth 
Wi, 1,10 the Water 5 |. 68 parts in every Hundred 
\ bai ;4;that is above an 18th. part: Braſs Joſeth 5 }, 
4th 111.68 parts in47 l. 37 parts; thatis, above an 
4, ,cighth part : Iron loleth 51. 68 partrin 42 1; 
ule wil 10 parts $ that IS, above 4 cyenth Part, 
zill qi; Thus you may give ſome gueſs how many 
' Tuns may welgh a Ship being ſunk, knows» 
14 (49/0 Her weight and Jading before. 
ds oi 11 Once again, It you invert theſe Propor- 
. tons: Then it you have a Solid Body ot any 
. ot theſe Metals, and would make anothcr 


f þ--C * | S: | s . 

"*>t the fame form and faſhion, which ſhould 
by Wis \ FG ; » | | - | . > ah | 

'"* of the ſame weight ; the Bigneſs or Mag- 


"%" ®11tude thercof will have theſe Proportions. 
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V ater 10000 Braſs 1256 
\-* Stone 3641 . Siver- 1044 
[in ; 1458 Lead | C9358 

1291 $0c0. 18008 1349 | Quickſilter V795 
bs | Gold 0568 
NG | | Prop. 139. | 

YT" oy know bow far any Piece of Ordnance 
LAS UID * 


9; There is much difference in (ſeveral Au- 
/. 41:4 chors about this 3 but all agrce in this, firſt, 
picccd' That the Bullet is carried from the mouth 
1 (310 the Piece more violently, and for a good 
4 (0 6 ſpace 
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pace in a ſiraipht Line. or 

terward as it procceds further, as the vis. 
lent force of the Motivh abateth , lo the 
Bullet linketh down by degrees, till it gra- 
zZeth upon the ground, Now theſe two Mo- 
tions are conſidered apart, or elſe joined 
together z but they are both of them ſom: 


what the longer, according as the Piece is 


mounted higher from the Level to the An- ws 

le, of . 45 degrees, which is the outmeſt {ui 
andom; and if you mount any Picce 
higher, the Random of the Bullet will be . 


ſhorter and ſhortes : Sv that if you could 
ſhoot exactly upright, the Bullet would 
fall down into the mouth of the Picce a- 
Bain. 

The right Range of evcry Picce, being 
diſcharged ina Level, or parallel to the Ho- 
rizon, is ſet down in_ the former Table, in 
which the Cannon excceds not 185 Paces 
that is, 5 Fogt to cach Pace ; fomc reckon 


much more; but then they count ordinary. 
\ Steps or Paces of two Foot 3 3 and Batteries 


made with ſitch Pieces are uſually made at 
IoO or 120 ſuch Paces, at which diſtance 
they do the beſt Execution, 

- The utmoſt Random likewiſe of any Picce, 
that 15, from the Platfoxm to the firſt Brazc 
of the Bullet, I find by ſame to bc about ten 


times the diſtance of the Right Range 3 
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-, 1d accordingly I have fo ſet it down in the 
Lens tn GOWN? + | 9-4 
+... As for the Ranges to the other Degrees and 
'\\..2ints of the Qaadrant, 1 find theſe 'Tablcs 
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Point Blanks, [| firſt Graze.. © 
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The is dr th Table y Random. ;ilou conmo| 


eta. 
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, Ger 8x 
ble beR agrecing to\Cannons and cara fnepur 


and the greater fort of Ordnance. Ar, he Fon 
\ thereforc te know the Random of any oth: Ws 

Gun, you may hiſt make a Shot or two 20% Ns 
; a=certain Degree of Mountures and mcaf(”. \ the Poll 
"the diſtance thereof, YOu May by [ hte l, 
[Ro ae-of: Proportion find the Random of >" Frag + 
Gun -to' any other! Degree, and fo make: z0al a ho 


ads 
| Table thereof. a Y Ie 
| "Example. Syppoſe a Saker being mon} 


| to $ deg. Shoots 23be Bullet 419 Pace p4 mae v; 
\ far will/it hoot bring monnted to 10 deg, " asf if 
| | AT 742, the Tabular diſtance ſor 5 deg." ai 
' Mounture, _ mz 4 hi 
Th 0 416:Pater, the diſtance four : l wa 0% < 
, 30. the Tabulay diftaxce for I © dev. of Ahoy” tandem ns | ( 
| ve, 1214. * 8 Which, he q 


| Tothe diſtance required. Work by the Le: 
| aitd you ſhall find 699 ;z Paccs. tt 
And yet it is to be tcared, this will wot c J:6 1-4 
' termine the buline(s (0 exactly 4s It houk! 
' and therefore it were a very good Work b'! 
; ſome who have skill and opportunity, 


make. Liial by (&.ycral Picces,. and to hn | th; 
| Eat, 
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Of Gunnery. 


/; [;;*Randoms of them , and make more exact 
Tables for all our common ſort of Engliſh 
1117; 1" rdnance. Q 
\ Iftind that Mr. Nye in his Gunnery made 
+.,ome Experiments by a Saker to this pur- 
. vic, The Saker was 8 Foot long, which 
- 1. loaded with three pound of Powder, cx- 
. ... 1, tly weighing the Powder and the Wad e- 
.....cry time, ramming it down with four es 
1... al ſtrokes asnear as he could every time, but 
_..,, ut no Wad upon the Bullet, becauſe the Piece 
.../as mounted 3 and thus he made four Shots, 
- ich of them half an hour after the other that 
© 16 Piece might cool, and be of <qual fern- 
_ xr, and mounted his Piece to four'ſeveral 
.** Yegrees of Mounture, viz.1 deg. 5 dep. 7 degi 
23-9 teg and found theſe Randoms : 2] 
01-21 deg, the Random was 225 Paces. 
\* -" 't. 5 deg. the Random was 4.16 Pacers. 
|: 7 deg the Random was 505 Pacer. 
..* 1s 10 deg. the Randam was 630 Pacers. 


\ y - pa ; 
According tg: which, hc framed this Table 
t Randoms. 


, L Deg, Pacex, | Deg- . 'Paces. 
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Captain Hexam in his Book of Gunnery 1; © 
| ſhews how by finding out the Random ot a ww _ | 
. Cannon for the tii{t Degree of Mounture, to ny” 
find the Random for every Degree ro 45 deg. —— 
which is the utmoli Random, atter this man- #1 
mcr. «a | [x 
Firſt, find out how many Paces the Can- | 
non will thoot being laid level by the Meral © 
(which he accounts for one Degree of Moun- *|* | 
tnre) divide this diftance by 50, and then -'/-- 
multiply the Quotient by 1x, ard that willi|-)/ 
bring out the number ot the greateſt digrcil-6 12? 
on or difſercnce between Range and Range 5/9 | | | 
which being divided by 44, the Quoti- ne-(1!5*| |! 
fhews the number of Paces which the Bul--i[1%5} | 
let will loſe io the other Ranges trom Depree'®|®*! | 
to Degree. TT _j 
_ Example, | A Battering Canxon bong laid-\ | 
by the Metal will ſhoot his Bullet (faith he) 4/105 | 
1000 ordinary Paces, two Foot and an þbalf to 10) 
each Pace which being divided by SO, your --|:j5 
Dnntient will give 20, which being multipli- Ae] 
ed by 11, it will give 220 Paces, mbich 4 the": i; 
"mumber of the next digreſſion made in the [e- | 1: 
cond Degree; mhich 220 divided by +4, the |:;5_ 


co- 
I - 
Sal 


— 
"oy By 


3 - : EC eG "ou 
ff H PE 4 RAais wee, 


$23” 2 09 © 1197-2 ho og IO 5 4 
» 


*# Fo FP Pew 


number of the remaining Degrees, yields 5.';11:| | 

' which is the 'mumber of Pacer to be diminiſhed -:\:;;| | | 
in each following Degree. And accordiiy; 1:1, ; | 
to this Rule this Table is framed. 4s | | 
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ty Table of Randoms to 45 Degrees, ac- 
counting 2 Foot 3 to the Pace. 
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f Randoms for the firſt Six Points of 


the Gunners Quadrant. 
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Falcon 
| Minmon 
| Saker 
Demicnlver. 

| Culveran 
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Dc : Of Shooting in Morter-piecesr. 
| 
A $S Cannons and other Pieecs of 'Ord-| 
nance are uſed fqr the moſt part to 

ot forward near a Levelz fo Mortar-pieces: 
: uſed for the molt. part to ſhoot upward, 
———- 4d at Random: and therefore the Ran+-' 
'-* | M of theſe Pieces is very neceflary to be 
own. And moſt of the Tables that I 
d hereof agree in their Randoms, though! 
'y are in a ſeveral dreis; fo that one 
»uld think this were fully and certaiuly 
OWN. " | 
x. Mr. Nortoz and Captain Hexam make uſe; 
\ Diego Uffano's Tables, the one for the! 
—— Points of the Quadrant, the other tor! 
. ry Degree, taking -the one halt of each! 
1umnber, and ſo reducing it into Paces ob; 
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A Table of Randoms for Mortar-pieces, 
co every Degree of the Quadrant, 
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Diego Ufſano's Table of Randoms for Mor- 
tar-pieces, to the 12 Points of the 
Gunners Quadrant. 
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583 570 534 468 377 248 © 


Here, according to Mr. Norton's and Cap- 
tain Hexem's Brals Figures hereof, (to re- 
preſent this the more lively) I ſuppoſe the 
mortar tobe placed at © z the ſeveral Ran- 
doms are the Pricks in the middle Line, 
numbred with the Points of the Quadrant, 
forward and backward, unto which the f(e- 
veral Randoms arc (et. The fhirlt Prick next 
to © ſhews how far the Bullet or Granado 
is ſhot from the Mortar, being levelled Point 
Blank, and this is 100 Paces. The ſecond 
Prick 1s. the Random when the Mortar is 
mounted one Point, that is 248 Paces and 
{o the Randoms increaſe to the (1xth Point, 
which is the utmoſi Random, and is 583 


 Paces. 


It the Mortar be mounted higher, to the 
7, 8.9, &c. Points, the Randoms decreaſe 
apain, as before they did increaſe, which | 
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they ſuppoſe to be in ſuch Proportion, that 
the Random of the '(cventh Point is equal 
to the Random ot the fifth, and the: Ran- 
dom of the cighth to: the fourth, and of 
the ninth to the third; and fo for the reſt of 
the Points, as in the Table. 

But here is a great miſtake in theſe latter 
Randoms; for it you proceed thus, and 


make the Randoms equal to each other, ac- 


cording as they are diſtant from the ſixth 
Point, which is the utmoſt Random, then 
the Random of the tenth - Point will be equal 
to the Random of the {econd Point, and the 
Random of the eleventh to the Random of 
the firſt Point z and fo the Random of the 


twelfth Point will be equal to the Random of 


the o.Point, or the Level Random, which 
15 100 Paces from the Mortar, which 1s con- 
trary to all Art and Reaſon, For if the Mor- 
tar be mountcd to the ewelfth Point, that is, 
bolt upright, the Bullet or Granado mui 
rationally fall down again cither upon or near 
anto the Mortar, and not 109 Paces off, as 
| they make it by this ſuppoſition. 

 Andthough they have (as I (uppole) (een 
the error hereof, yet they have made a very 
poor amends for it, by making the Random 
of the: eleventh Point .248 Paces, and the 
Random -of the twelfth oo , making the 
difference 'ot this Random as much as two of 


the 
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Pet, 4 and fo drowning the x 00 Paces of 
"he Level Random, as if chcy were nothing 
2 * *onſiderable. 
1% Thelikeerror is in the Table of Randoms 
'or every Degree, which make the Random 

bh the $9 dep. tobe 100 Paces, and yct ſets 

e's * hoſe reverted Degrecsa Line forwarder than 

| 431%: hey ſhould bez fos go ſhould be againfi o, 
-nd ſo the Random of 90 deg. will be 100 
:Paces from the Mortar, hich ſhould be in 

4;--2r near the Mortar, as betore-faid. 

And this error 1s ſo much the worſe, be- 
cauſe the Mortars are molt u{cd in the Ran- 
..doms above 45, where the chict error lics. 

It were to be wiſhed therefore that this 
; were reified by Experience and Trial made 
Fakn . of ſeveral Mortars. All that Ican do at Pre- 

i. : {cnt, is to give you Mr, Norton's Experi- 
ment by a little Mortar that ſhot a Bullct of 

$..-4...5 Inches Diameter, the Chamber whercof at 

"tf . the Mouth was two Inches and an halt Di- 

**” amcter, and three Inches deep; the Chace 

10 Inches decp, which he Jaded with three 
vunces. of Powder, and diſcharging it at fſe- 


veral Mountures above 45 deg. | found thele 
| Randoms, 
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Theſe Differences are very unequal, whiclz 
either ſhews there is Come fault in the wri- 
ting, or-Printing of them, or elſe that it is x 
difficult thing co charge a Piece equally, ard 
to mout it to a certain Degree exactly, and 
either of theſe may cauſe as much difference 
as is in moſt of theſe, But yet ſuppole the -*. 
Experiment in general is more conſonant to 4. 


| | i | 
truth than the former Tablez and there= 4, } 
fore hereupon I hall frame another Table ©, | } 
of Randoms, which I hope will be of : | + 
wy uſe, and not liable to the former Ab- i, |} 
lurdity, Toys 
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* + cording to Mr, Norton's Obſervation, 
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According 


wen the firſt or Level Range among thelc +") 

andoms above 453 and this makcs moſt 
think that the utmoſt Randon is not at 45 + 
deg. but ſome make it at 43 or 43 deg. and "4 


FNC WHO 
According to this TableT have drawn a 
Geometrical Demonſtration of thoſe Ran- 
doms, whereby theſe things may be made 
more plain and viſible; which though it 
differs much from other Mens Schemes there- 


of, yet I doubt not but you will tind it much | 
nearer the truth, eſpecially for the Ranges 


above 45, which are chiefly neceſſary. 
Allo having made ſome Experiments here- 


of, I tind that the Randoms of other: Ord- ut! 


nance are very irregular and defeQive, cipc- 


cially in th:ir Randoms above 45 deg. but '* 


there being lictle uſe of thoſe Randoms, I 
ſhall Ict it alone at preſent, till ſome farther 
Obſervations are made thereof, 


This error, proceeds from the fame cauſe as '\)* 


the other, viz. they do not reckon or- pro- 


ſome at 24: but it is certain, that the urmolt 
Random mult be at 45 deg. and if the Ran- 
ges above 


Will be much different from the Degrees un- 7... 
der 45, eſpecially towards the go Degree, :j,., 
as .you (ec I have found it for the Mortar- 
piece. 
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The Uſe of this s Table will be Explained 

i fa . _, by theſe two. Propoſitions. 

et Niths Prop. - 40, 


? Jun Suppoſe »pon trial yout ip that * ppg Mortar 
Lf 1 pucee, being mounted to 65 deg: «did ſend ber 
"kw" Granado 700 Lards, and you rate to know 
RN how far it' will ſend i at 45 Degrees of 

al Mounture, whith is the greateft Random. 


\., Laok in the Table you ſhall tind apainſt 
+4, 65 deg. 550 yards, and. againſt 45 d:g. 750 
-.. yards; , Work thus by: theſe Numbers, ac- 
x - cording ta the Rule « Proportion, - | 
I 2H As £50, 10 750: Fo 7Q0O, $0 954 I's | | 
OSD 4-4 D&B 651 

' Ar 550, 197507, (tbe. Tabular (avs for © 
DES the ſaid Degrees: ) 
+... 8 J©O. the Diſtance fqund, To 9543 the 
+. Dee required. 


Prop. 141. 
pon Finding that 2a Mortar paece, being mounted 
.., 69 Degrees, ſends a Granada 600 Tards, 
Wh.t Degree of Mounture muſt that Mortar 
bave to ſend the Granado 909 Yards ? 


Look in the Table, and againſt 69 deg. 
you ſhall hnd 490 yards ; z thereupon you 
may 
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Look this Number in the Ta 


this Bands againſt 47 deg. which 


I have here omitted the De 


moſt Kandom, if you wonld ha 
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' neareſt you can find to it, which is 737, and 
ſhews that 
the Mortar muſt be mounted about 47 dep. 
viz.47 deg. *, that (ot may fend the Ghabado 
900 yards, according to your dclire. 

grees under 
45, becauſe I ſuppole them ulelels, for thele 
Mortar-pieces are not uſed for Battery, as 
Cannons, to ſhoot' againft a Wall, but to 
_» carry Granadors and Fire-balls over a Wal} : 
Now 45 deg. of Mounture being their ut- 
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Proportion, 


© ' As 600, 10 490: $pd goo, to 735 Bt 


ble, or the 


ve them to 


carry ſhorter, it is more convenicnt to mount 
{ ,, them higher than 4.5 deg. rather than lowcr ; 
for ele they will not do their intended Ex- 


ecution, and fall (o' perpendicularly upon 


an Houfe or Tower, But if yo 


lu have any 


'' vccalion, or defire to know the Randoms 
' Under 45 deg. you may make ule of the for- 
mer Table of Uffano's, which 1 (uppole i; 


much acarer the truth for the Dt 


grees under 


45, than for the Degrees above 45, as } 


hve demontitratcd to you bitore, 
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Prop. 142. Dial 1. 
To make a Dial upon an Equinoftial Plane. 


N EquinoRial Plane 1s that which lies 
parallel to the EquinoGial, and. is an 
»rizontal Plane under the Pole. This is the 
| and plaineſt kind of all Dials,and is made 
drawing a Circle as large as the Plane will 
ll allow, and dividing [it into 24 <quil 
rt3 or Hours, which you may ſubdivide into. 
Its and Quarters, and ſet up a.Stile or Wyre 
rectly upright in the Center. Every Hour 
I5 dog the half Hour 7 deg. 30 min. | 
This Dial may, be made to fect to any- La» 
ude, and of good uſe to Scamens | PRETED 


Prop. 143. Dial 2s 
To make 4 Dial L aa a Palay Planes, TH 


A Polar Plane is one that lits parallel to 
ic Pole, and is an Horizontal Did# moyy 
(C EquinoRial. ; 114612. bj 
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"Tho way to make this, is to draw a Mcti 6d, the ot 
dian Line croſs the midfi of the Plang, anc Nitontl 
erols it at Right Angles with the Line of Ez(”_. theN 
and Weſt. Then according to the breadth c jon 
the Plane you may proportion you Stike, : Bran 
whoſe Height muſt be equal to the Hour ( apa 


y fl Ns 
other Hour-Hie, according to the Hours Yer. wu 
would have it contain, by this Rule. i | 
f tec "Ws 


As the Tangent of the Howr-Jine 4 or 5, regs 
To the Diltance thererf ou the Meridian-line® ie 


$0 tbe Radium, 7 Siler? 
To the Height of the Selle. onenlert i 
Then for the other Hour-lines, 48 10 1e 
As the Radius, 4 of tt fp 8.x Wn 
T oube Height if tbe Stule £ it therearto, ; 
So be Tangent of any other Hony- lin, 0 the Hoce 3 
T o the Diſtance thereof from the Meridjan-linc! Keflaur of Nil, 


"Theſe Hour-lines.muſi be all drawn par: ally, 
ll to the. Hour of XU. ng of te $i. 
The .Stile may 'be either a firaight Pin"? a tw, 


Necdle ſet u wars gy or a Wyrc: thade to tiny 4p 


parallc| to. $7. Plane over the Hour of % 


according, to the LE aforcſaid, tm 45, L 
be | "Dial 3 3) 4+ g Ft u HL: 
Fe hes No ap a 4 Weridian Planes Whigs it of the | 
Mc! 
| Kan Daft or. Weſt Dial. | bil pectlly E 


A Meridian Plane ſtands upright dire] 


4 Mach bring I's we 
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the Meridian, and hath two Faces, oneſ6®:1|1| mg Y 
Y Pio Soruſee 
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Of Dialſivg. 


+7 ward the Eaſt, the other toward the Weſt. 
44, To make Dialon this Plane, firſt trom the 
* 1.11::xower Corner on the North ſide of the Plane, 
"1 (r;:4ccording to the Latitude of the Place'draw a 
»* +; 1.16 which may lie parallel ta the EquinoRi- 
5-11.13 then towards the upper Side of the Plane, 

- . -.n the South fide, draw another line crols the 
-;- +-2rmer at Right Angles, which may paint di- 
.,n.,:ly to the Pole of the World. _ This Line. 
aft ſtand for the Hour of VI, and; mult be 

1c place of your Stile or Subſtilez and baving 
.-;, und a convenient length for the Height of 
_*...;..our Stile, as in the foregoing Propolition, 
© 1c Diſtance of the Hour-lines will be found. 
.  1[werable thercunto, and mutt be drawn 
-, 1rallel co the Hout -of VI, as: before they 
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g OL to the Hour of XII. 
"ag | mo s the Rading, 
"© 1the Height of the Stile; 
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"2 the Diftance phereof from the Subſtile. 
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nh Prop. 145. Dial. 5. 
4&6 To make 8n Horizontal Dial. 
[ f 


wr This is one of the moſt common and beſt 
[41®.,rt of Dials, eſpecially in our oblique He- 
1:5" iſpherc, which being well placed inan open 
;z{n57f\ace, ſhews all the Hours of the Day from 
1-16 an-rifing to Sun-ſee, — 
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. To take it, fiſt draw a Line crols the 
middle of the Plane, for the Meridian of Hour 
of. X11; then croſs /this Line a little beyond 
the Center with the Line of E. and W. which 
15to be the Houx of VI, [The interſection of 
theſe two Lines you muſt reckon for the Cen» 
ter of: your Dial, and thereon deſcribe ar; oc- 
cult Cifchcfor the drawing your Hour-lines 
by,i.whith you truſt proportion according to 
the /Laticilde of the Place, by this Rule, 

As the Radius, 

To the-Shje of the Latitude: 

$0'3be Tangent of the- Hour from Noon, 

Ti. 1he- Tangent of the Homr-line from the 
1+Meridbal-Tine: 

\ TheSvH6 mult be/ fixed jaſt over the Meri- 
Tien line, and make an Angle from the Plane, 
equal to the Height of the Pole. '\ The Hours 
before VI in the Mornings and'after VI in 
the Evening, may'be gr by their oppo» 
ſite Hours.on the otherſide the Center. 


| Becauſe theſe kind of Dials arc of fo great 
uſe, I have taken this Table out ot Lonoomon- 
tary whezein 'the Hour-lines are calculated 
for many Latitudes, 
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Prop. 146. Dial 6. 

To dnaky @ Direft South Dial. 
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As the Radius, To the Sine of the Height of «1 
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Now laſily, To find the Diſtance of the 
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Here you may take notice, That having by 
theſe Rules found the Dittances of the * png 
lines for an Eaſt Declincr, you may by con- 
verting the Hours find the ſaid Diſtances 
for a Weſt Decliner 3 as you may lee by com- 
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not then above the Horizon in that Latitude, |. :. 
and the Lines will fall above the Horizonal- || |. 
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to direct you what Hours to (et upon your| . YE! 
Dial; but yet they are of uſe to draw thel' © 


oppoſite Hours of 3 in the afternoon in the! * | 


Eati Decliner, and pg in the morning in the!®" 


Welt Decliner, which at ſome times of the" 
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Laſt of all, If the Face of your Dial b«. 
to the Northward, you muſt turn the Dial: 
the bottoms upward, and reckon the Hours 
the contrary way 3 fo the South Eaft Decli. 


South Weſt Decliner will be a North Wl 
Decliner, leaving out the Hour-lines (whicl 
will be needleſs). before the Sun-ſctting, an. 
after the Sun-riling, 


"There arc many other ſorts of Inclining 


Declining, and Reclining Dials, which | 


omit, bcing not o common and neceſſary as 
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